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1.0  SITE LOCATION AND DESCRIPTION

THE DIXIE OIL PROCESSORS (DOP) SITE IS LOCATED APPROXIMATELY 20 MILES SOUTHEAST OF HOUSTON,
TEXAS IN HARRIS COUNTY (FIGURE 1).  THE SITE OCCUPIES APPROXIMATELY 26.6 ACRES.  PORTIONS OF THE
SITE OCCUR BOTH NORTH AND SOUTH OF DIXIE FARM ROAD AND ARE DESIGNATED AS DOP NORTH AND DOP
SOUTH.  DOP NORTH COVERS 19.0 ACRES AND DOP SOUTH COVERS 7.6 ACRES.

MUD GULLY, A FLOOD CONTROL DITCH AND LOCAL TRIBUTARY OF CLEAR CREEK, RUNS ALONG THE EASTERN
BOUNDARY OF DOP NORTH AND THE WESTERN BOUNDARY OF DOP SOUTH.  THE BRIO REFINERY SITE BORDERS DOP
TO THE NORTHEAST AND AN ATHLETIC FIELD BORDERS DOP NORTH TO THE SOUTHWEST.  THE FRIENDSWOOD OIL
FIELD BORDERS THE REMAINING AREAS (FIGURE 2).

#SH
1.1  SITE HISTORY

INTERCOASTAL CHEMICAL COMPANY (ICC) OPERATED A COPPER RECOVERY AND HYDROCARBON WASHING FACILITY
ON THE DOP NORTH SITE FROM 1969 TO 1978.  A TOTAL OF SIX SURFACE IMPOUNDMENTS WERE USED BY ICC
TO STORE WASTEWATER CONTAINING COPPER PRIOR TO RECOVERY AND TO TREAT WASTEWATER PRIOR TO
DISCHARGE.  WASTEWATERS FROM THE HYDROCARBON WASHING OPERATIONS WERE ALSO DISCHARGED INTO ONE OF
THE IMPOUNDMENTS.  DURING A TWO YEAR PERIOD BETWEEN 1975 AND 1977, THE IMPOUNDMENTS WERE CLOSED
AND DECOMMISSIONED.

IN 1978, DOP BEGAN OPERATIONS ON THE DOP SOUTH SITE.  ACTIVITIES WHICH OCCURRED ON THE SITE ARE
AS FOLLOWS:

        ! REGENERATION OF CUPROUS CHLORIDE CATALYST;

        ! HYDROCARBON WASHING TO PRODUCE ETHYLBENZENE, TOLUENE,
          AROMATIC SOLVENTS, STYRENE PITCH;

        ! OIL RECOVERY; AND

        ! BLENDING AND DISTILLING RESIDUES FROM LOCAL CHEMICAL PLANTS AND REFINERIES (MAINLY
PHENOLIC TANK BOTTOM TARS AND GLYCOL CUTTER STOCK) TO PRODUCE VARIOUS PETROLEUM
PRODUCTS INCLUDING FUEL OIL, CREOSOTE EXTENDER, AND A MOLYBDENUM CONCENTRATE
CATALYST.

ACTIVE OPERATIONS ON THE DOP SITE STOPPED IN 1986.  PREVIOUSLY CLOSED SURFACE IMPOUNDMENTS
LOCATED ON DOP NORTH WERE NOT UTILIZED DURING DOP OPERATIONS.

1.2  SITE GEOLOGY

THE DIXIE OIL PROCESSORS SITE IS LOCATED WITHIN THE PLEISTOCENE DELTAIC PLAIN OF THE BRAZOS
RIVER, KNOWN AS THE ALAMEDA DELTA.  THE SITE IS UNDERLAIN WITH PLEISTOCENE AND PLIOCENE DEPOSITS
TO A DEPTH OF APPROXIMATELY 2400.0 FEET AS SHOWN ON FIGURE 3.  THE AQUIFERS USED TO SUPPLY WATER
FOR DOMESTIC, INDUSTRIAL AND AGRICULTURAL PURPOSES ARE THE LOWER CHICOT AND EVANGELINE, WHICH
ARE CONFINED AQUIFERS ISOLATED FROM SURFACE RECHARGE.  THE GROUNDWATER FLOW IN THE LOWER CHICOT
AND THE EVANGELINE IS TO THE SOUTHEAST.

THE FRIENDSWOOD OIL FIELD BORDERS THE SITE AND IS AN EXTENSIVELY EXPLORED OIL AND GAS FIELD. 
THE OLIGOCENE AGE BRIO FORMATION OF THE TEXAS GULF COAST REGION IS THE OIL PRODUCING ZONE WITH
WELLS FROM 4000.0 TO 7000.0 FEET DEEP.



THE SITE SPECIFIC GEOLOGY THAT WAS UNDER INVESTIGATION DURING THE REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) WAS THE BEAUMONT  FORMATION AS SHOWN IN FIGURE 4.  THE
RESULTS FROM THE FEASIBILITY STUDY AND SUMMARY REPORT ARE GIVEN IN THE FOLLOWING PARAGRAPHS.

THE BEAUMONT FORMATION IS SEPARATED INTO FIVE MAJOR UNITS (FIGURE 4).  THE UPPER CLAY UNIT IS
COMPOSED OF CLAY AND SILTY CLAY.  THE UNIT IS CONTINUOUS ACROSS THE SITE AND RANGES IN DEPTH
FROM 14.0 TO 32.0 FEET.  THE NUMEROUS SAND CHANNELS ZONE (NSCZ) IS THE NEXT UNIT AND IS
COMPRISED OF INTERBEDDED SANDS, SANDY SILTS, SILTY SANDS, CLAYEY SILTS AND SILTY CLAYS.  THE
THICKNESS OF THE NSCZ VARIES ACROSS THE SITE FROM 3.8 TO 26.6 FEET.  THE NSCZ IS THE UPPER WATER
BEARING UNIT WITH WELL YIELDS LESS THAN 10 GPM.  THE MIDDLE CLAY UNIT IS NEXT AND IS COMPOSED OF
SILTY CLAY/CLAYEY SILT.  THE THICKNESS RANGES FROM 8.0 TO 20.0 FEET.  THE MIDDLE CLAY SEPARATES
THE NSCZ FROM THE LOWER AQUIFER AND FORMS A CONFINING LAYER OVER THE LOWER UNIT.  THE FIFTY-FOOT
SAND IS THE FOURTH UNIT AND OCCURS BETWEEN 52.0 AND 61.5 FEET BELOW GROUND SURFACE.  THE
THICKNESS VARIES FROM 35.0 TO 45.0 FEET.  THE FIFTY-FOOT SAND UNIT HAS A REASONABLY HIGH WELL
YIELD.  THE FIFTH AND LAST UNIT IS THE LOWER CLAY UNIT, A SILTY CLAY APPROXIMATELY 100.0 TO
120.0 FEET THICK.  THE UNIT EXTENDS TO AT LEAST 200.0 FEET BELOW GROUND SURFACE.

A SALT DOME FAULT IS LOCATED IN THE WESTERN PART OF THE DOP SITE.  ACCORDING TO DR. CARL NORMAN
OF THE UNIVERSITY OF HOUSTON, THE GROUND MOVEMENT NORTH OF THE FAULT HAS BEEN DOWNWARD IN
RELATION TO THE GROUND SOUTH OF THE FAULT.  THE FAULT COULD CAUSE A SLIGHT REDUCTION IN LATERAL
GROUNDWATER FLOW FOR VARIOUS UNITS ACROSS THE FAULT.  AT THIS TIME, THERE IS NO EVIDENCE TO
SUPPORT A VERTICAL HYDRAULIC CONNECTION BETWEEN THE UNITS ALONG THE FAULT.

1.3  SITE HYDROGEOLOGY

THE NSCZ AND THE FIFTY-FOOT SAND ARE THE TWO WATER BEARING UNITS INVESTIGATED AT THE DOP SITE. 
THE NSCZ POTENTIOMETRIC SURFACE INDICATES THAT THE GROUNDWATER FLOW IS TOWARDS MUD GULLY AND
WILL EITHER RUN PARALLEL TO THE GULLY OR DISCHARGE INTO THE GULLY.  THE GROUNDWATER FLOW VOLUMES
RANGE FROM 6.6 TO 102.0 GALLONS PER YEAR PER SQUARE FOOT OF CROSS-SECTIONAL AREA.  THE VELOCITY
OF THE GROUNDWATER RANGED FROM 2.9 TO 68.0 FEET PER YEAR.

THE POTENTIOMETRIC SURFACE OF THE FIFTY-FOOT SAND SHOWED A HYDRAULIC GRADIENT OF 0.0001 IN THE
SOUTH-SOUTHEAST DIRECTION.  FLOW WOULD BE TOWARDS THE GULF COAST.  LATERAL GROUNDWATER FLOW
VOLUMES RANGE FROM 1.2 TO 12.0 GALLONS PER YEAR PER SQ. FT. OF CROSS SECTIONAL AREA.  THE
AVERAGE GROUNDWATER VELOCITIES WERE 3.9 TO 58.0 FEET PER YEAR.

THE MIDDLE CLAY UNIT HAS AN UPWARD HYDRAULIC GRADIENT THEREBY MINIMIZING THE POTENTIAL FOR
GROUNDWATER MOVEMENT BETWEEN THE NSCZ AND THE FIFTY-FOOT SAND OVER MOST OF THE SITE.

1.4  REMEDIAL AND SUPPLEMENTAL REMEDIAL INVESTIGATION RESULTS

THREE DIFFERENT TYPES OF WASTES WERE SAMPLED AT THE DIXIE OIL PROCESSORS SUPERFUND SITE.  THE
THREE WERE THE CONTENTS OF THE DRUMS, TANKS AND VESSELS ONSITE, SURFACE AND SUBSURFACE SOILS
ASSOCIATED WITH THE ON-SITE WASTE PITS, AND CONTAMINATED GROUNDWATER.

VARIOUS SLUDGES AND LIQUIDS ARE STORED IN VESSELS AND TANKS ON THE SITE (SEE APPENDIX B FOR
VESSEL INVENTORY).  ALL THE TANKS ARE WITHIN EARTHEN OR CONCRETE BERMS.  DRUMS CONTAINING
DRILLING SPOILS, CREATED DURING THE REMEDIAL AND SUPPLEMENTAL REMEDIAL INVESTIGATIONS HAVE BEEN
STAGED ON THE BRIO SITE.

THE MAJOR SOURCES OF CONTAMINATION ON THE SITE ARE THE CLOSED IMPOUNDMENTS (PITS) AND THE
CONTAMINATION TO THE SHALLOWEST AQUIFER THESE PITS MAY HAVE CAUSED.

THERE ARE APPROXIMATELY 107,351 CUBIC YARDS OF CONTAMINATED SOILS AND SUBSOILS ON THE SITE,



ASSOCIATED WITH SIX DIFFERENT PITS.  THE PITS ARE IDENTIFIED AS AA TO EE (SEE FIGURE 5). 
NUMEROUS DISCRETE INTERVAL AND COMPOSITE SAMPLES WERE COLLECTED FROM EACH PIT AND THE SUBSURFACE
SOIL AROUND EACH PIT.  THE ANALYSES OF THESE SAMPLES INDICATES THAT THE PITS ARE SOURCES OF
GROUNDWATER CONTAMINATION.  TABLE 1 SHOWS THE COMPOUNDS WITH THE HIGHEST CONCENTRATIONS DETECTED
IN THE PIT AND SUBSOIL SAMPLES.

FOR THE PIT SAMPLES, ETHYLBENZENE HAD THE HIGHEST CONCENTRATION (6.40 MG/KG) OF VOLATILE ORGANIC
COMPOUNDS; HEXACHLOROBENZENE HAD THE HIGHEST CONCENTRATION (674 MG/KG) OF BASE NEUTRAL ORGANIC
COMPOUNDS; AND COPPER HAD THE HIGHEST CONCENTRATION (72,860 MG/KG) OF INORGANIC COMPOUNDS.  NO
ORGANIC COMPOUNDS WERE FOUND IN ANY SUBSOIL SAMPLES.

TEN WELLS WERE INSTALLED IN THE SHALLOWEST AQUIFER (KNOWN AS THE NSCZ) TO TEST FOR
CONTAMINATION, AND FOUR MORE WERE DRILLED INTO THE NEXT AQUIFER (KNOWN AS THE FIFTY-FOOT SAND
AQUIFER).  TABLE 2 SHOWS THE HIGHEST CONCENTRATIONS OF ORGANIC CONTAMINANTS DETECTED IN THE
GROUNDWATER SAMPLES FROM THE SITE.

IN THE GROUNDWATER SAMPLES OF THE NSCZ, 1,1,2-TRICHLOROETHANE HAD THE HIGHEST CONCENTRATION
(16.4 MG/KG) OF ORGANIC COMPOUNDS AND COPPER HAD THE HIGHEST CONCENTRATION (110 MG/L) OF
INORGANIC COMPOUNDS.  NO CONTAMINATION WAS DETECTED IN THE GROUNDWATER FROM THE FIFTY-FOOT SAND
AQUIFER.  THE MOST FREQUENTLY DETECTED VOLATILE ORGANIC COMPOUND IN THE PIT SAMPLES WAS
METHYLENE CHLORIDE.  PHENANTHRENE WAS THE MOST FREQUENTLY DETECTED BASE NEUTRAL ORGANIC COMPOUND
FOUND IN THE PIT SAMPLES.  COPPER WAS THE MOST COMMON INORGANIC COMPOUND FOUND IN THE PIT
SAMPLES.

1.5  POTENTIAL IMPACTS OF THE SITE ON HUMAN HEALTH AND THE ENVIRONMENT

THE ASSESSMENT OF RISK POSED BY THE DIXIE OIL PROCESSORS SITE WAS EVALUATED IN THE BRIO
REFINING/DIXIE OIL PROCESSORS ENDANGERMENT ASSESSMENT.  THIS ASSESSMENT EXAMINED THE AMOUNT,
CONCENTRATION, PROPERTIES, AND ENVIRONMENTAL FATE AND TRANSPORT OF CHEMICAL FOUND AT THE SITE;
THE POPULATIONS AND ENVIRONMENTS POTENTIALLY AT RISK; EXPOSURE PATHWAYS; AND POTENTIAL EXPOSURE
EVENTS.

EPA HAS CONCLUDED THAT THE SITE POTENTIALLY POSES FOUR MAJOR RISKS TO HUMAN HEALTH AND THE
ENVIRONMENT.  THESE RISKS WOULD RESULT FROM:

        ! INGESTION OF ON-SITE SOILS;

        ! DIRECT CONTACT WITH ON-SITE SOILS;

        ! INHALATION OF DUST FROM THE SITE; AND

        ! INGESTION OF SHALLOW GROUNDWATER FROM THE SITE.

HOWEVER, THESE RISKS ARE ONLY POSSIBLE SHOULD THE RESTRICTIONS TO SITE ACCESS AND USE BE
VIOLATED.

MANY OF THE CHEMICALS FOUND ON THE SITE ARE CARCINOGENS (1,1,2 TRICHLOROETHANE AND METHYLENE
CHLORIDE) OR TOXIC TO THE CENTRAL NERVOUS SYSTEM, LIVER, OR RESPIRATORY SYSTEM (TOLUENE AND
CHLOROBENZENE).

THE POPULATIONS IDENTIFIED AS BEING POTENTIALLY AT RISK ARE SEVERAL SUBDIVISIONS, INCLUDING
SOUTHBEND, A JUNIOR COLLEGE, AN ELEMENTARY SCHOOL, AND A HOSPITAL.  EACH IS LOCATED WITHIN
ONE-HALF MILE OF THE SITE.  THE 1985 POPULATION RESIDING WITHIN ONE MILE IS ESTIMATED AT 5,751. 
APPROXIMATELY 71,000 PEOPLE RESIDE WITHIN A FOUR-MILE RADIUS.



USING A TRESPASS EXPOSURE SCENARIO, WHICH ASSUMED THAT THE SITE WOULD REMAIN A SECURED
INDUSTRIAL FACILITY, TARGET REMOVAL AND TREATMENT LEVELS FOR SELECTED CHEMICALS WERE DEVELOPED. 
THESE TARGET LEVELS WERE BASED ON A 10-6 INCREASED CANCER RISK FOR CARCINOGENS AND ON AN
ACCEPTABLE CHRONIC DAILY INTAKE FOR NONCARCINOGENS.  THE ENDANGERMENT ASSESSMENT ALSO EXAMINED
AN UNRESTRICTED ACCESS EXPOSURE SCENARIO WHICH INDICATED THAT GREATER VOLUMES OF AFFECTED
MATERIALS AND SOIL WOULD HAVE TO BE TREATED SHOULD EXPOSURE TO THE SITE INCREASE.  REFERENCE THE
BRIO REFINING/DIXIE OIL PROCESSORS ENDANGERMENT ASSESSMENT FOR A MORE DETAILED DISCUSSION AND
ANALYSIS OF THIS SUBJECT.

#ENF
II. ENFORCEMENT

APPROXIMATELY 17 POTENTIALLY RESPONSIBLE PARTIES (PRPS) HAVE BEEN IDENTIFIED.  TO THIS GROUP,
104(E) INFORMATION REQUESTS WERE SENT, WITH 2 FOLLOW-UP LETTERS.  EPA RECEIVED 11 RESPONSES
(MANY OF THE COMPANIES IDENTIFIED ARE NO LONGER IN BUSINESS).  THE AGENCY DID NOT SEND ANY
NOTICE LETTERS TO THESE PARTIES.

EPA WILL CONTINUE ITS ENFORCEMENT ACTIVITIES AND SEND SPECIAL NOTICE LETTERS TO PRPS PRIOR TO
THE INITIATION OF THE REMEDIAL DESIGN.  SHOULD THE PRPS DECLINE TO CONDUCT FUTURE REMEDIAL
ACTIVITIES, EPA WILL PROVIDE FUNDING FOR SUCH ACTIVITIES, BUT WILL RETAIN ITS RIGHT TO SEEK COST
RECOVERY FOR ALL EPA-FUNDED RESPONSE ACTIONS FROM THE ABOVE REFERENCED PRPS.

#CR
III. COMMUNITY RELATIONS

DIXIE OIL PROCESSORS (DOP) WAS REFERRED TO EPA IN 1985 BY THE TEXAS WATER COMMISSION FOR
INCLUSION TO THE NATIONAL PRIORITIES LIST.  DUE TO ITS LOCATION NEXT TO THE BRIO REFINING SITE,
ITS PAST HISTORY WITH THE SITE AND THE FACT THAT MANY OF THE SAME PRPS AT BRIO WERE POTENTIALLY
INVOLVED AT DOP, THE BRIO ADMINISTRATIVE ORDER ON CONSENT WAS AMENDED ON APRIL 23, 1986, TO
INCLUDE THE DOP SITE.  THIS AGREEMENT BETWEEN EPA AND THE BRIO SITE TASK FORCE PROVIDED FOR
INVESTIGATIONS AT THE DOP SITE AND FOR THE TASK FORCE TO CONDUCT A COMPREHENSIVE COMMUNITY
RELATIONS PROGRAM ON DOP WITH EPA OVERSIGHT.

ON SEPTEMBER 4, 1986, A COMMUNITY MEETING WAS HELD TO DISCUSS ANY ISSUES OR CONCERNS THE LOCAL
RESIDENTS MAY HAVE REGARDING THE SITE STUDIES.  STATUS REPORTS WERE ALSO PROVIDED THROUGH
NEWSLETTERS.

ON FEBRUARY 2, 1987, THE TASK FORCE HELD A COMMUNITY MEETING ON VARIOUS TREATMENT TECHNIQUES
THAT MAY BE EMPLOYED DURING REMEDIAL ACTION AT A TYPICAL SUPERFUND SITE.  A COMMUNITY LEADERS
MEETING WAS HELD ON APRIL 2, 1987, TO PROVIDE AN UPDATE ON SITE ACTIVITIES.  A MEETING TO
DISCUSS THE PRELIMINARY RESULTS OF THE ENDANGERMENT ASSESSMENT WAS HELD WITH THE COMMUNITY
LEADERS ON JUNE 18, 1987.

ON JANUARY 21, 1988, EPA ANNOUNCED THROUGH A PRESS RELEASE THAT STUDIES WERE COMPLETED ON THE
DOP SITE.  THE ANNOUNCEMENT ALSO ADVISED THE PUBLIC THAT EPA WOULD BE ACCEPTING COMMENTS ON THE
PROPOSED REMEDY FOR THE SITE FROM FEBRUARY 1 TO MARCH 1, 1988, AND THAT THE AGENCY WOULD HOLD A
PUBLIC MEETING ON FEBRUARY 9, 1988.  AN EPA PREPARED FACT SHEET DESCRIBING VARIOUS ALTERNATIVES
EVALUATED WAS MAILED TO INTERESTED CITIZENS.  EPA HELD A COMMUNITY LEADERS MEETING ON JANUARY
25, 1988, TO BRIEF THE MEMBERS OF THE GROUP ON THE SOLUTIONS PROPOSED FOR THE SITE.

ON THE FOLLOWING NIGHT, JANUARY 26, 1988, THE BRIO SITE TASK FORCE HELD A COMMUNITY MEETING TO
DISCUSS THE OVERALL RESULTS OF THE SITE INVESTIGATIONS, THE FINDINGS OF THE ENDANGERMENT
ASSESSMENT.  AN EPA REPRESENTATIVE ANNOUNCED THE SCHEDULED PUBLIC MEETING TO DISCUSS REMEDIAL
ALTERNATIVES.  EPA'S PUBLIC MEETING WAS HELD ON FEBRUARY 9, 1988, AT THE WEBER ELEMENTARY



SCHOOL.  APPROXIMATELY 350 PEOPLE ATTENDED THE MEETING.  THE COMMUNITY EXPRESSED GREAT CONCERN
THAT THE REMEDIAL ACTION WOULD ONLY ADDRESS PARTIAL REMEDIATION.  A SUMMARY OF THE PUBLIC
RESPONSE TO THE SOLUTIONS PROPOSED BY EPA AT THIS MEETING, CAN BE FOUND IN THE RESPONSIVENESS
SUMMARY (APPENDIX A).  ON FEBRUARY 22, EPA MET WITH THE FRIENDSWOOD CITY COUNCIL TO DISCUSS THE
PROPOSED ALTERNATIVE SOLUTIONS THAT THE AGENCY HAD OUTLINED IN ITS PUBLIC MEETING ON FEBRUARY 9.

AGAIN, IT SHOULD BE NOTED THAT EPA WAS AN ACTIVE PARTICIPANT IN ALL OF THE COMMUNITY OR
COMMUNITY LEADERS MEETINGS DISCUSSED ABOVE.  THESE ACTIVITIES WERE CARRIED-OUT IN COOPERATION
WITH THE BRIO SITE TASK FORCE IN ACCORDANCE WITH THE TERMS OUTLINED IN THE ABOVE MENTIONED BRIO
REFINING/DIXIE OIL PROCESSORS ADMINISTRATIVE ORDER ON CONSENT.

#AE
IV. ALTERNATIVES EVALUATION

4.1  EVALUATION CRITERIA

SECTION 121 (A), (B), AND (D) OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA)
CONTAINS NINE FACTORS WHICH EPA MUST CONSIDER IN SELECTING A REMEDY FOR A SUPERFUND SITE.  THESE
ITEMS ARE SUMMARIZED BELOW:

1. CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

IN DETERMINING APPROPRIATE REMEDIAL ACTIONS AT SUPERFUND SITES, CONSIDERATION MUST BE GIVEN TO
THE REQUIREMENTS OF OTHER FEDERAL AND STATE ENVIRONMENTAL LAWS, IN ADDITION TO CERCLA, AS
AMENDED BY SARA.  PRIMARY CONSIDERATION IS GIVEN TO ATTAINING APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL AND STATE PUBLIC HEALTH AND ENVIRONMENTAL LAWS AND REGULATIONS AND
STANDARDS.  NOT ALL FEDERAL AND STATE ENVIRONMENTAL LAWS AND REGULATIONS ARE APPLICABLE TO EACH
SUPERFUND RESPONSE ACTION.  THE COMPLIANCE OF EACH REMEDIAL ALTERNATIVE WITH ALL APPLICABLE OR
RELEVANT AND APPROPRIATE ENVIRONMENTAL LAWS IS DISCUSSED IN APPENDIX C.

2. REDUCTION OF TOXICITY, MOBILITY OR VOLUME

THE DEGREE TO WHICH ALTERNATIVES EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY OR VOLUME MUST
BE ASSESSED.  RELEVANT FACTORS INCLUDE:

           ! THE TREATMENT PROCESSES THE PROPOSED SOLUTIONS EMPLOYED AND MATERIALS THEY
TREAT;

           ! THE AMOUNT OF CONTAMINATED MATERIALS THAT WILL BE DESTROYED OR TREATED;

           ! THE DEGREE OF EXPECTED REDUCTION IN TOXICITY, MOBILITY, OR VOLUME;

           ! THE DEGREE TO WHICH THE TREATMENT IS IRREVERSIBLE; AND

           ! THE RESIDUALS THAT WILL REMAIN FOLLOWING TREATMENT, CONSIDERING THE
PERSISTENCE, TOXICITY, MOBILITY, AND PROPENSITY FOR BIO-ACCUMULATION OF SUCH
HAZARDOUS SUBSTANCES AND THEIR CONSTITUENTS.



3. SHORT-TERM EFFECTIVENESS

THE SHORT-TERM EFFECTIVENESS OF AN ALTERNATIVE MUST BE ASSESSED CONSIDERING THE FOLLOWING:

           ! MAGNITUDE OF REDUCTION OF EXISTING RISKS; AND

           ! SHORT-TERM RISKS THAT MIGHT BE POSED TO THE COMMUNITY, WORKERS, OR THE
ENVIRONMENT DURING THE IMPLEMENTATION OF AN ALTERNATIVE INCLUDING POTENTIAL
THREATS TO HUMAN HEALTH OR THE ENVIRONMENT ASSOCIATED WITH EXCAVATION,
TRANSPORTATION, AND REDISPOSAL OR CONTAINMENT.

4. LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES ARE ASSESSED FOR THE LONG-TERM EFFECTIVENESS AND PERMANENCE THEY AFFORD ALONG WITH
THE DEGREE OF CERTAINTY THAT THE REMEDY WILL PROVE SUCCESSFUL.  FACTORS CONSIDERED ARE:

           ! MAGNITUDE OF RESIDUAL RISKS IN TERMS OF AMOUNTS AND CONCENTRATIONS OF WASTES
REMAINING FOLLOWING IMPLEMENTATION OF A REMEDIAL ACTION, CONSIDERING THE
PERSISTENCE, TOXICITY, MOBILITY, AND PROPENSITY FOR BIO-ACCUMULATION OF SUCH
HAZARDOUS SUBSTANCES AND THEIR CONSTITUENTS;

           ! TYPE AND DEGREE OF LONG-TERM MANAGEMENT REQUIRED, INCLUDING MONITORING AND
OPERATION AND MAINTENANCE;

           ! POTENTIAL FOR EXPOSURE OF HUMAN AND ENVIRONMENTAL RECEPTORS TO REMAINING WASTE
CONSIDERING THE POTENTIAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT
ASSOCIATED WITH EXCAVATION, TRANSPORTATION, REDISPOSAL, OR CONTAINMENT;

           ! LONG-TERM RELIABILITY OF THE ENGINEERING AND INSTITUTIONAL CONTROLS, INCLUDING
UNCERTAINTIES ASSOCIATED WITH THE LAND DISPOSAL OF UNTREATED WASTES AND
RESIDUALS; AND

           ! POTENTIAL NEED FOR REPLACEMENT OF THE REMEDY.

5. IMPLEMENTABILITY

THE EASE OR DIFFICULTY OF IMPLEMENTING THE ALTERNATIVES ARE ASSESSED BY CONSIDERING THE
FOLLOWING FACTORS:

           ! DEGREE OF DIFFICULTY ASSOCIATED WITH CONSTRUCTING THE SOLUTION;

           ! EXPECTED OPERATIONAL RELIABILITY OF THE TREATMENT TECHNOLOGY;

           ! NEED TO COORDINATE WITH AND OBTAIN NECESSARY APPROVALS AND PERMITS (OR MEET
THE INTENT OF ANY PERMIT IN THE CASE OF SUPERFUND ACTIONS);

           ! AVAILABILITY OF NECESSARY EQUIPMENT AND SPECIALISTS; AND

           ! AVAILABLE CAPACITY AND LOCATION OF NEEDED TREATMENT, STORAGE, AND DISPOSAL
SERVICES.



6. COSTS

THE TYPES OF COSTS THAT SHOULD BE ASSESSED INCLUDE THE FOLLOWING:

           ! CAPITAL COSTS;

           ! OPERATION AND MAINTENANCE COSTS;

           ! NET PRESENT VALUE OF CAPITAL AND OPERATION AND MAINTENANCE COST; AND

           ! POTENTIAL FUTURE REMEDIAL ACTION COSTS.

7. COMMUNITY ACCEPTANCE

THIS ASSESSMENT SHOULD EVALUATE:

           ! COMPONENTS OF REMEDIAL ALTERNATIVES THAT THE COMMUNITY SUPPORTS;

           ! FEATURES OF THE ALTERNATIVES ABOUT WHICH THE COMMUNITY HAS RESERVATIONS; AND

           ! ELEMENTS OF THE ALTERNATIVES WHICH THE COMMUNITY STRONGLY OPPOSES.

8. STATE ACCEPTANCE (THROUGH THE TEXAS WATER COMMISSION)

EVALUATION INCLUDES ASSESSMENT OF:

           ! COMPONENTS OF REMEDIAL ALTERNATIVES THAT THE STATE SUPPORTS;

           ! FEATURES OF THE ALTERNATIVES ABOUT WHICH THE STATE HAS RESERVATIONS; AND

           ! ELEMENTS OF THE ALTERNATIVES WHICH THE STATE STRONGLY OPPOSES.

9. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

FOLLOWING THE ANALYSIS OF THE REMEDIAL OPTIONS AGAINST INDIVIDUAL EVALUATION CRITERIA, THE
ALTERNATIVES ARE ASSESSED FROM THE STANDPOINT OF WHETHER THEY PROVIDE ADEQUATE PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT.

EPA IS ALSO DIRECTED BY SUPERFUND LAW (SARA) TO GIVE PREFERENCE TO SOLUTIONS THAT UTILIZE
TREATMENT TO REMOVE CONTAMINANTS FROM THE ENVIRONMENT.  OFFSITE TRANSPORT AND DISPOSAL WITHOUT
TREATMENT IS THE LEAST PREFERRED OPTION WHERE PRACTICABLE TREATMENT TECHNOLOGIES ARE AVAILABLE.

4.2  DESCRIPTION OF ALTERNATIVES

IN CONFORMANCE WITH THE NATIONAL CONTINGENCY PLAN, INITIAL REMEDIAL APPROACHES WERE SCREENED TO
DETERMINE WHICH MIGHT BE APPROPRIATE FOR THIS SITE (SEE THE BRIO REFINING/DIXIE OIL PROCESSORS
FEASIBILITY STUDY FOR DETAILS OF THIS EVALUATION).  FROM THESE POSSIBLE REMEDIES, FOUR WERE
CHOSEN FOR MORE DETAILED EVALUATION AND COMPARISON WITH THE REMEDY SELECTION CRITERIA OUTLINED
ABOVE.  TWO OTHER ALTERNATIVES, NO ACTION AND OFF-SITE DISPOSAL, WERE ALSO EVALUATED TO COMPLY
WITH THE REQUIREMENTS OF THE NCP.  EACH REMEDY IS SUMMARIZED BELOW.  COMMON ELEMENTS OF ALL THE
PLANS INCLUDE:

        ! IMPLEMENTING THE SITE MANAGEMENT PLAN.  AREAS OF THE SITE WHICH ARE NOT TREATED
WOULD BE REGRADED AND REVEGETATED TO PROMOTE RAINWATER DRAINAGE INTO MUD GULLY AND



TO MINIMIZE INFILTRATION.

        ! MONITORING OF THE EXISTING WELLS ON THE SITE.

        ! MONITORING MUD GULLY IN THREE LOCATIONS FOR ANY INCREASED CONTAMINATION IN RUNOFF.

        ! ALL TANK CONTENTS WILL BE REMOVED AND PROPERLY DISPOSED.

        ! THERE WILL BE SEMI-ANNUAL AIR MONITORING OF THE SITE.

        ! SITE CONTROLS THROUGH THE USE OF THE EXISTING SECURITY FENCE AND IMPOSING A DEED
NOTICE AND RESTRICTIONS (IF POSSIBLE).

THE BRIO/DOP ENDANGERMENT ASSESSMENT (EA) IDENTIFIED THE ACTION LEVELS (OR THOSE AFFECTED
MATERIAL AND SOIL THAT REQUIRED TREATMENT BASED ON A TRESPASS EXPOSURE SCENARIO) FOR EACH SITE. 
THIS PROVIDED THE INFORMATION NECESSARY TO DETERMINE THE VOLUME OF AFFECTED MATERIAL AND SOIL
REQUIRING TREATMENT.  IN THE CASE OF THE DIXIE OIL PROCESSORS SITE, THERE WERE NO AFFECTED
MATERIALS AND SOILS FOUND TO EXIST ABOVE THE EA ACTION LEVELS.  THEREFORE, EACH OF THE
ALTERNATIVES EVALUATED IN THE BRIO/DOP FEASIBILITY STUDY ASSUMED THAT ALL TREATMENT OF AFFECTED
MATERIALS AND SOILS WOULD OCCUR AT THE BRIO SITE (BEING THE ONLY SITE WITH AFFECTED MATERIALS
AND SOILS ABOVE THE REFERENCED ACTION LEVELS).  FURTHERMORE, THE COSTS ASSOCIATED WITH EACH OF
THE REMEDIES EVALUATED BELOW ACCOUNTS ONLY FOR THE MONITORING AND SITE MANAGEMENT PLAN
ACTIVITIES THAT WOULD OCCUR IN CONJUNCTION WITH THE SELECTED REMEDY SELECTED FOR THE BRIO
REFINING SITE (AS OUTLINED IN THE BRIO REFINING/DIXIE OIL PROCESSORS FEASIBILITY STUDY). 
EXAMINATION OF THE LINE ITEM COSTS FOR BOTH THE BRIO AND DIXIE OIL PROCESSORS SITES MAY CLARIFY
THIS POINT (TABLE 3 - 8).

IT MUST ALSO BE NOTED THAT THE ESTIMATED COST OF THE ALTERNATIVE ACTIONS AT DOP (LISTED BELOW)
DO NOT INCLUDE THE COSTS ASSOCIATED WITH DISMANTLING THE PROCESS FACILITY.  APPENDIX E CONTAINS
THE INFORMATION TO SUPPORT AN ESTIMATED COST OF $100,000 FOR FLUSHING AND DISMANTLING THE
FACILITY.

ALTERNATIVE 1:  NO ACTION.  THIS REMEDY CONSISTS MAINLY OF THE COMMON ELEMENTS LISTED ABOVE. 
THE SITE MANAGEMENT PLAN WILL BE IMPLEMENTED, ALL DRUMS ON THE SITE PROPERLY DISPOSED, AND THE
VARIOUS MONITORING PLANS INITIATED.  ACCESS TO THE SITE WOULD BE CONTROLLED WITH THE EXISTING
SECURITY FENCE.  DEED RESTRICTIONS ON THE PROPERTY WOULD BE IMPOSED.  IF ANY CONTAMINATED SOILS
ARE FOUND TO BE ABOVE THE ACTION LEVELS, THEY WILL BE PROPERLY DISPOSED.  THE ESTIMATED COST OF
THIS ALTERNATIVE IS $141,000 (PLUS $100,000 TO DISMANTLE THE FACILITY).

ALTERNATIVE 2:  CAP AND COVER.  UNDER CONDITIONS WHERE AFFECTED MATERIALS AND SOILS WERE TO
EXIST ABOVE THE ACTION LEVELS SPECIFIED IN THE BRIO REFINING/DIXIE OIL PROCESSORS ENDANGERMENT
ASSESSMENT THIS REMEDY WOULD CONSIST OF THREE MAIN PHASES.  FIRST, ALL ON-SITE LIQUIDS AND
FLOWABLE ORGANICS WILL BE STABILIZED IN PLACE.  ANY WORK WHICH MIGHT RELEASE VOC FUMES WILL BE
DONE INSIDE PORTABLE BUILDINGS CONNECTED TO A FUME INCINERATOR/SCRUBBER.  THE PITS WOULD THEN BE
CLOSED BY CONSTRUCTING COMPACTED CLAY CAPS OVER THEM.  THESE CAPS WOULD HAVE A VENTING SYSTEM TO
TRAP ANY VOLATILE ORGANIC COMPOUND (VOC) FUMES RELEASED LATER BY THE UNSTABILIZED MATERIALS
(SOILS) IN THE PITS.  THE VENTS WILL BE CONNECTED TO CARBON CANISTERS TO CONTROL ANY VOC
EMISSIONS, IF NECESSARY.  ALL DRUMS AND TANKS WILL BE DISPOSED OF OFF SITE.  THE ESTIMATED COST
OF THIS ALTERNATIVE IS $148,000 (PLUS $100,000 TO DISMANTLE THE FACILITY).

ALTERNATIVE 3:  VAULT.  UNDER CONDITIONS WHERE AFFECTED MATERIALS AND SOILS WERE TO EXIST ABOVE
THE ACTION LEVELS SPECIFIED IN THE BRIO REFINING/DIXIE OIL PROCESSORS ENDANGERMENT ASSESSMENT
THIS REMEDY WOULD PLACE ALL AFFECTED MATERIALS IN AN ON-SITE VAULT.  AFFECTED MATERIALS WOULD
INCLUDE DRUM CONTENTS, SOIL AND SUBSOIL CONTAMINATED AT OR ABOVE ACTION LEVELS, AND ANY LIQUIDS



AND FLOWABLE SOLIDS.  ANY LIQUIDS OR FLOWABLE SOLIDS WILL BE STABILIZED FIRST, AND THEN PUT IN
THE VAULT.  ANY WORK WHICH MIGHT RELEASE VOC FUMES WOULD BE DONE IN A PORTABLE BUILDING, THE
FUMES COLLECTED AND INCINERATED.  AFTER THE VAULT WAS FILLED IT WOULD BE CAPPED AND COVERED.  AS
IN THE CAP AND COVER ALTERNATIVE, A VENTING SYSTEM FOR VOC FUMES WOULD BE INSTALLED.  TANK
LIQUIDS AND DRUMS WITH LIQUIDS WOULD BE DISPOSED OF OFF SITE.  ALL TANKS BUT ONE WOULD BE
DISMANTLED AND BURIED IN THE VAULT ALONG WITH ALL DRUMS OF SOLIDS.  ONE TANK WOULD BE USED TO
EQUALIZE THE FLOW TO A WASTEWATER TREATMENT PLANT.  THIS PLANT WOULD TREAT THE LEACHATE FROM THE
VAULT.  THE ESTIMATED COST OF THIS ALTERNATIVE IS $148,000 (PLUS $100,000 TO DISMANTLE THE
FACILITY).

ALTERNATIVE 4:  BIOLOGICAL TREATMENT.  UNDER CONDITIONS WHERE AFFECTED MATERIALS AND SOILS WERE
TO EXIST ABOVE THE ACTION LEVELS SPECIFIED IN THE BRIO REFINING/DIXIE OIL PROCESSORS
ENDANGERMENT ASSESSMENT THIS REMEDY WOULD USE EITHER A SOLID PHASE OR AQUEOUS BIOLOGICAL SYSTEM
TO TREAT ALL AFFECTED MATERIALS AND SOILS.  AFTER TREATMENT, THE SOLID RESIDUES FROM EITHER
PROCESS WOULD BE SUFFICIENTLY DECONTAMINATED FOR USE AS DIRECT BACKFILL OF THE AREAS FROM WHICH
THEY WERE REMOVED.  ALL EXCAVATION WOULD BE ENCLOSED IN A PORTABLE STRUCTURE WHICH WOULD VENT TO
A FUME INCINERATOR/SCRUBBER SYSTEM.  TANK RESIDUES, DRUMS AND DECONTAMINATED, DISMANTLED TANKS
WOULD BE TRANSPORTED OFF SITE AND DISPOSED.  THE ESTIMATED COST OF THIS ALTERNATIVE IS $148,000
(PLUS $100,000 TO DISMANTLE THE FACILITY).

ALTERNATIVE 5:  ON SITE INCINERATION.  UNDER CONDITIONS WHERE AFFECTED MATERIALS AND SOILS WERE
TO EXIST ABOVE THE ACTION LEVELS SPECIFIED IN THE BRIO REFINING/DIXIE OIL PROCESSORS
ENDANGERMENT ASSESSMENT, THE ONLY DIFFERENCE BETWEEN THIS REMEDY AND ALTERNATIVE 4 IS THAT THE
AFFECTED MATERIALS WOULD BE INCINERATED.  THE DECONTAMINATED ASH WOULD BE USED TO BACKFILL THE
EXCAVATIONS.  THE ESTIMATED COST OF THIS ALTERNATIVE IS $173,000 (PLUS $100,000 TO DISMANTLE THE
FACILITY).

ALTERNATIVE 6:  OFF-SITE DISPOSAL.  UNDER CONDITIONS WHERE AFFECTED MATERIALS AND SOILS WERE TO
EXIST ABOVE THE ACTION LEVELS SPECIFIED IN THE BRIO REFINING/DIXIE OIL PROCESSORS ENDANGERMENT
ASSESSMENT THIS SOLUTION WOULD INCLUDE EXCAVATION INSIDE PORTABLE BUILDINGS CONNECTED TO A FUME
INCINERATOR/SCRUBBER.  THE PITS WOULD THEN BE BACKFILLED WITH CLEAN SOIL.  THE EXCAVATED
MATERIAL WOULD BE PLACED IN TRUCKS, SPECIALLY EQUIPPED FOR HAULING HAZARDOUS SUBSTANCES, AND
TRANSPORTED TO AN OFF-SITE DISPOSAL FACILITY.  THE ESTIMATED COST OF THIS ALTERNATIVE IS
$148,000 (PLUS $100,000 TO DISMANTLE THE FACILITY).

4.3  EVALUATION OF ALTERNATIVES

IT SHOULD BE NOTED, AS DISCUSSED IN SECTION 4.2 ABOVE, THAT THE BRIO REFINING/DIXIE OIL
PROCESSORS ENDANGERMENT ASSESSMENT INDICATED THAT UNDER A TRESPASS EXPOSURE SCENARIO (THAT
ASSUMED USE OF A SITE SECURITY FENCE TO RESTRICT ACCESS, THUS LIMITING POTENTIAL EXPOSURE TO
SITE CONTAMINANTS) THERE WERE NO AFFECTED MATERIAL AND SOIL ABOVE THE ACTION LEVELS WHICH WOULD
TRIGGER THE NEED FOR TREATMENT.  THEREFORE, ONLY MONITORING ACTIVITIES AND THE SITE MANAGEMENT
PLAN OF EACH ALTERNATIVE WOULD BE APPLICABLE TO THE DIXIE OIL PROCESSORS SITE.

THE DEGREE TO WHICH THE REMEDIAL ALTERNATIVES MEET THE NINE SELECTION CRITERIA IS CONTAINED IN
TABLE 9.  THE FOLLOWING VALUES WERE ASSIGNED TO COMPARE REMEDY SELECTION CRITERIA:

++ ALTERNATIVE WOULD GREATLY EXCEED A SELECTION CRITERION WHEN COMPARED TO OTHER ALTERNATIVES.
+ ALTERNATIVE WOULD EXCEED A CRITERION IN COMPARISON TO OTHER ALTERNATIVES.
0 ALTERNATIVE CAN BE DESIGNED TO MEET THE SELECTION CRITERION.
- SPECIAL EFFORTS WILL BE NECESSARY IN THE DESIGN OF THE REMEDY TO MEET THE SELECTION CRITERION.
-- IN COMPARISON TO THE OTHER REMEDIES, THESE ALTERNATIVES WOULD PRESENT MOST DIFFICULTY IN
ACHIEVING A SELECTION CRITERION.



THE RATIONALE FOR THE RATINGS ASSIGNED IN THIS TABLE IS AS FOLLOWS:

1. COMPLIES WITH ARARS (I.E., MEETS OR EXCEEDS APPLICABLE, OR RELEVANT AND APPROPRIATE FEDERAL
AND STATE REQUIREMENTS).

ALL ALTERNATIVES ARE ASSIGNED A "0" BECAUSE THEY CAN BE DESIGNED TO MEET THE SELECTION
CRITERION.

2. REDUCES:  TOXICITY, MOBILITY, AND VOLUME

ALL ALTERNATIVES WERE RATED "-" BECAUSE THEY DO NOT REDUCE ANY OF THESE PARAMETERS.  HOWEVER,
THEY ALL ARE PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT AND PROVIDE PERMANENCE TO THE
MAXIMUM EXTENT PRACTICABLE.

3. SHORT-TERM EFFECTIVENESS

ALL THE ALTERNATIVES WERE RATED "0", AS LONG AS SITE ACCESS IS RESTRICTED AND THE POTENTIAL FOR
DIRECT CONTACT WITH SITE CONTAMINANTS IS SIGNIFICANTLY REDUCED.

4. LONG-TERM EFFECTIVENESS AND PERMANENCE

ALL ALTERNATIVES WERE RATED "+" BASED ON THE LOW LEVEL OF CONTAMINATION LEFT ON THE SITE, THE
LOW MOBILITY OF THE WASTE AND THE SITE CONTROLS WHICH WILL BE ENFORCED TO REDUCE POTENTIAL
EXPOSURE.  ALL ALTERNATIVES PROVIDE PERMANENCE TO THE MAXIMUM EXTENT PRACTICABLE.

5. IMPLEMENTABILITY

ALL ALTERNATIVES WERE RATED "0" BECAUSE OF THE EASE IN IMPLEMENTING THE MONITORING ACTIVITIES, A
SITE MANAGEMENT PLAN, AND ANY NECESSARY DISMANTLING.

6. COST

ESTIMATED COSTS FOR EACH REMEDIAL ACTION ALTERNATIVE ARE SUMMARIZED IN TABLE 4.  INCLUDED IN
THIS TABLE ARE TOTAL CAPITAL AND PRESENT WORTH COSTS.  OPERATION AND MAINTENANCE COSTS WERE
FACTORED INTO EACH LINE ITEM.  THE ONLY FORESEEN CAUSE FOR FAILURE OF THE REMEDY IS A CHANGE IN
THE LAND USE WHICH WOULD RESULT IN AN INCREASE IN EXPOSURE TO SITE CONTAMINANTS.  IN THIS CASE,
FURTHER TREATMENT OF AFFECTED SOILS AND MATERIALS MAY BE NECESSARY.  IF YOU WERE TO INCREASE
EXPOSURE TO LEVELS WHICH REQUIRED TREATMENT TO BACKGROUND CONDITIONS (NATURALLY OCCURRING), IT
IS ESTIMATED THAT IN EXCESS OF 100,000 CUBIC YARDS OF SOIL WOULD HAVE TO BE TREATED AT A COST OF
$30 TO $40 MILLION.

THE NO ACTION ALTERNATIVE HAS THE LOWEST PRESENT WORTH COST OF THE VARIOUS ALTERNATIVES FOLLOWED
BY BIOLOGICAL TREATMENT, OFF-SITE DISPOSAL, CAP AND COVER, VAULT, AND INCINERATION.  THE LINE
ITEMS WERE ESSENTIALLY THE SAME EXCEPT FOR THE DIFFERING COSTS ASSOCIATED WITH AIR MONITORING
AND THE WASTEWATER TREATMENT SYSTEM.  LINE ITEM ACCOUNTING COSTS INCLUDE AIR EMISSIONS CONTROLS
AND MONITORING, GROUNDWATER MONITORING AND THE SITE MANAGEMENT PLAN.

7. COMMUNITY ACCEPTANCE

COMMENTS FROM LOCAL RESIDENTS RECEIVED AT THE PUBLIC MEETING ON FEBRUARY 9, 1988, AND DURING THE
PUBLIC COMMENT PERIOD HAVE ONE CENTRAL THEME, THERE IS GENERAL AGREEMENT AMONG LOCAL RESIDENTS
THAT ALL MEASURABLE AMOUNTS OF AFFECTED MATERIALS AND SOILS FOUND ON THE SITE SHOULD BE TREATED. 
EPA HAS PROPOSED TO TREAT ONLY AFFECTED MATERIALS AND SOILS THAT WOULD POSE A HUMAN HEALTH OR
ENVIRONMENTAL HEALTH THREAT.  THUS, SOME MEASURABLE AMOUNTS OF CONTAMINANTS WILL REMAIN ON SITE,



HOWEVER, DEED RESTRICTIONS WILL BE IMPOSED AND SITE ACCESS WILL BE CONTROLLED.  ANOTHER MAJOR
CONCERN OF THE PUBLIC IS THE POTENTIAL ADVERSE IMPACT THAT THIS SUPERFUND SITE WILL HAVE ON
THEIR PROPERTY VALUES AND ON THE ECONOMIC DEVELOPMENT OF THE AREA.

COMMUNITY MEMBERS HAVE ALSO EXPRESSED CONCERN OVER THE NEED TO WIDEN MUD GULLY (A FLOOD CONTROL
DITCH LOCATED ON THE WESTERN BOUNDARY OF THE SITE) TO PREVENT A "BOTTLE NECK" IN THE DITCH.
ADDITIONALLY, THEY WOULD LIKE TO SEE THE TANKS AND PROCESS EQUIPMENT DISMANTLED AS PART OF ANY
REMEDY.

OFF-SITE DISPOSAL WAS THE ONLY SOLUTION WHICH THE PUBLIC APPEARED TO FAVOR, BUT THEY WANTED ALL
CONTAMINANTS EXCAVATED AND DISPOSED OFF-SITE.  THEREFORE, OFF-SITE DISPOSAL WAS RATED "+" WHILE
ALL OTHER ALTERNATIVES EVALUATED IN THIS RECORD OF DECISION WERE RATED "-" DUE TO THE LACK OF
COMMUNITY SUPPORT.

TO ADDRESS THE CONCERNS MENTIONED ABOVE, EPA WILL REQUEST THAT ANY SETTLING PARTY (AS PART OF
THE SELECTED REMEDY) INVESTIGATE CREATIVE DESIGN AND LANDSCAPING IDEAS, IN COOPERATION WITH THE
LOCAL RESIDENTS, THAT MIGHT REDUCE ANY ADVERSE ECONOMIC IMPACT THE SITE MIGHT HAVE ON THE AREA
AND ENHANCE THE AESTHETICS OF THE SITE.  ADDITIONALLY, ANY REMEDY WILL HAVE TO ADDRESS THE
PROBLEM ASSOCIATED WITH MUD GULLY TO THE SATISFACTION OF THE LOCAL FLOOD CONTROL DISTRICT AND
INCLUDE DISMANTLING THE ABOVE GROUND STORAGE TANKS AND PROCESS EQUIPMENT.  FOR FURTHER DETAIL
REFER TO SECTION V, ENTITLED "SELECTED REMEDY.".  FURTHERMORE, REFERENCE THE "COMMUNITY
RELATIONS RESPONSIVENESS SUMMARY" (APPENDIX A) FOR EPA'S RESPONSE TO PUBLIC COMMENTS.

8. STATE ACCEPTANCE

THE STATE (THROUGH THE TEXAS WATER COMMISSION) WAS PROVIDED AN OPPORTUNITY TO COMMENT ON THE
RECORD OF DECISION.  THEY HAD NO OBJECTION TO EPA'S PROPOSED ALTERNATIVE (SEE APPENDIX F).

THEREFORE, LIMITED ACTION AND MONITORING AS DESCRIBED IN THE NO ACTION ALTERNATIVE IN THE
FEASIBILITY STUDY WAS RATED "+", WHILE ALL OTHER ALTERNATIVES WERE RATED "0".

9. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALL ALTERNATIVES RATED "0" BECAUSE THEY CAN ALL BE DESIGNED TO PROVIDE ADEQUATE PROTECTION FROM
THE POTENTIAL RISKS INVOLVED WITH LEAVING LOW LEVEL CONTAMINATION IN AN UNTREATED STATE ON THE
SITE.  ADDITIONALLY, THIS RATING IS BASED ON THE RESULTS OF THE ENDANGERMENT ASSESSMENT WHICH
UNDER THE TRESPASS EXPOSURE SCENARIO INDICATED THAT THE SITE WOULD NOT POSE A PUBLIC HEALTH
THREAT AS LONG AS SITE CONTROLS ARE MAINTAINED (I.E., A SECURITY FENCE TO RESTRICT ACCESS, DEED
NOTICE AND RESTRICTIONS, AND A RESTRICTION ON SITE ACTIVITIES TO ENSURE LIMITED EXPOSURE).

#OM
4.4  OPERATION AND MAINTENANCE

SITE OPERATION AND MAINTENANCE WILL INCLUDE A MONITORING PROGRAM FOR SAMPLING GROUNDWATER WELLS,
AMBIENT AIR, AND MUD GULLY SEDIMENTS.  THIS SAMPLING PROGRAM WILL MONITOR THE EFFECTIVENESS OF
THE SELECTED REMEDY AND PROVIDE THE DATA NECESSARY TO TRIGGER FUTURE CORRECTIVE ACTION, IF
NECESSARY.  ADDITIONAL SITE MAINTENANCE WILL INCLUDE, BUT NOT NECESSARILY BE LIMITED TO,
INSPECTIONS OF SURFACE VEGETATION, ENSURE PROPER DRAINAGE, AND PERIODIC FENCE (OR BARRIER)
REPAIR.  THE DETAILS OF THIS ACTIVITY WILL BE DEFINED IN THE OPERATION AND MAINTENANCE PLAN OF
THE REMEDIAL DESIGN.
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V. SELECTED REMEDY

BASED ON THE INFORMATION PROVIDED IN THE ADMINISTRATIVE RECORD AND THE RESULTS OF THE EVALUATION
OF ALTERNATIVES (SECTION 4.3), THE FINAL REMEDY HAS BEEN SELECTED.

IT IS EPA'S JUDGEMENT THAT LIMITED ACTION AND MONITORING AS DESCRIBED UNDER THE NO ACTION
ALTERNATIVE IN THE BRIO REFINING/DIXIE OIL PROCESSORS FEASIBILITY STUDY BEST SERVES BOTH
STATUTORY AND SELECTION CRITERIA IN RELATION TO THE OTHER SOLUTIONS EVALUATED IN THIS DOCUMENT.

THE FINAL REMEDY IS SUMMARIZED AS FOLLOWS:

AFFECTED MATERIALS AND SOILS - THE BRIO/DOP ENDANGERMENT ASSESSMENT IDENTIFIED ACTION LEVELS
BASED ON LIMITED EXPOSURE TO SITE CONTAMINANTS.  THIS EXPOSURE SCENARIO RELIED HEAVILY ON THE
USE OF SITE CONTROLS TO ENSURE A LIMITED PROBABILITY OF EXPOSURE TO THESE CONTAMINANTS.  THE
TERM SITE CONTROLS SHALL BE DEFINED BELOW, BUT SHALL INCLUDE RESTRICTED ACCESS THROUGH THE USE
OF A SITE SECURITY FENCE.  THE ENDANGERMENT ASSESSMENT DID NOT IDENTIFY ANY CONTAMINATED SOILS
ON THE DOP SITE THAT EXCEED THE ACTION LEVELS DISCUSSED ABOVE.  THEREFORE, EXCAVATION AND
TREATMENT OF CONTAMINATED SOILS IS NOT NECESSARY AS LONG AS THE SITE CONTROLS ARE ENFORCED. 
HOWEVER, IF PROPER SITE CONTROLS ARE NOT ENSURED AND GREATER EXPOSURE RESULTS FROM ANY FUTURE
ACTIVITIES, THEN THE ACTION LEVELS IDENTIFIED ABOVE NO LONGER WOULD APPLY AND TREATMENT OF
CONTAMINATED SOILS MAY BE NECESSARY.

SURFACE CONTAMINATION - THE SITE INVESTIGATIONS IDENTIFIED SURFACE STAINING THROUGHOUT THE DOP
PROPERTY.  THESE AREAS WILL BE ADDRESSED IN THE SITE MANAGEMENT PLAN DISCUSSED BELOW.

OFF-SITE SOIL CONTAMINATION - ANY OFF-SITE SOIL CONTAMINATION FOUND DURING THE REMEDIAL
INVESTIGATION OR DURING THE EXCAVATION OF AFFECTED MATERIALS AND SOILS SHALL BE REMOVED TO
BACKGROUND LEVELS.  THIS MAY REQUIRE THAT SPECIAL DETECTION LIMITS BE USED FOR SAMPLING EFFORTS
AT THE SITE BOUNDARIES DURING THE REMEDIAL ACTION.  THIS ACTIVITY WILL HAVE TO BE FURTHER
DEFINED IN THE REMEDIAL DESIGN.

DEBRIS AND RUBBLE - THERE IS MUCH INERT DEBRIS AND RUBBLE REMAINING ON THE SITE FROM PAST
OPERATIONS.  THIS MATERIAL MAY BE CONSOLIDATED AND THE ULTIMATE DISPOSITION OF THE MATERIAL
DETERMINED DURING THE REMEDIAL DESIGN.

MUD GULLY - CONTAMINANTS OBSERVED IN THIS FLOOD CONTROL DITCH AND THE "BOTTLE NECK" THAT EXISTS
AS IT PASSES THE BRIO AND DOP SITES HAS BEEN A NOTED CONCERN OF THE EPA AS WELL AS LOCAL
RESIDENTS AND THE HARRIS COUNTY FLOOD CONTROL DISTRICT.  IT IS APPARENT THAT THESE PROBLEMS WILL
HAVE TO BE CORRECTED AS PART OF ANY REMEDY THAT IS INSTITUTED AT THE SITE.  INITIAL THOUGHTS
WOULD SUGGEST A LOW-MAINTENANCE APPROACH TO RESOLVING THIS PROBLEM WHERE SOME TYPE OF
PERFORMANCE STANDARD WOULD BE SET IN COOPERATION WITH THE HARRIS COUNTY FLOOD CONTROL DISTRICT. 
SUCH ACTIONS SHALL BE FURTHER DEFINED IN THE REMEDIAL DESIGN.

WASTEWATER TREATMENT SYSTEM - THE EXISTING WASTEWATER TREATMENT SYSTEM MAY BE USED DURING
REMEDIAL ACTION BUT WILL BE DISMANTLED AND REMOVED FROM THE SITE BY THE COMPLETION OF REMEDIAL
ACTION.

STORAGE TANKS AND DRUMS - REMOVE TANK CONTENTS, DECONTAMINATE TANKS, DISMANTLE TANKS; SELL OR
TRANSPORT DISMANTLED TANKS TO AN EPA APPROVED DISPOSAL FACILITY; TRANSPORT TANK CONTENTS AND
DRUMS TO AN EPA APPROVED OFF-SITE DISPOSAL FACILITY.  IF TANKS ARE USED DURING REMEDIAL
ACTIVITIES, THEY WILL BE DISMANTLED UPON COMPLETION.

PROCESS EQUIPMENT - THE ENTIRE PROCESS FACILITY WILL BE DISMANTLED TO THE EXTENT THAT SOME OF



THE EXISTING FACILITY MAY BE USED DURING REMEDIAL ACTIVITIES.  IF THEY ARE USED DURING REMEDIAL
ACTION, THE STRUCTURES WILL BE DISMANTLED UPON COMPLETION OF THESE ACTIVITIES.

MONITORING AND CONTROL OF MIGRATION PATHWAYS - AMBIENT AIR SAMPLING ON A SEMI-ANNUAL BASIS;
CONTROL AIR EMISSIONS FROM TREATMENT PROCESSES (IF NECESSARY); EXCAVATE IN ENCLOSURES (IF
NECESSARY) AND VENT THE ENCLOSURE TO AN EMISSION CONTROL DEVICE; ELIMINATE OR CONTROL RAINFALL
ON CONSTRUCTION AREAS; SAMPLE AND MONITOR MUD GULLY SEDIMENTS; MONITOR THE GROUNDWATER IN THE
NUMEROUS SAND CHANNEL ZONES AND FIFTY-FOOT SAND FOR A TIMEFRAME TO BE DEFINED IN THE REMEDIAL
DESIGN; AND MONITORING ACTIVITIES WILL BE UTILIZED TO DETERMINE THE EFFECTIVENESS OF THE ACTIONS
TO BE IMPLEMENTED AND SHALL BE DETAILED IN THE OPERATION AND MAINTENANCE PLAN OF THE REMEDIAL
DESIGN.  THIS SAME DATA WILL BE EVALUATED DURING THE AGENCY'S 5-YEAR REVIEW, IN ACCORDANCE WITH
SARA SECTION 121(C), TO DETERMINE IF ANY CORRECTIVE ACTION IS NECESSARY.

SITE MANAGEMENT PLAN - THE ENTIRE DOP SITE WILL BE REGRADED AND VEGETATED TO PROMOTE DRAINAGE
AND MINIMIZE INFILTRATION.  ALL REGRADED AREAS WILL BE COVERED WITH 6 INCHES OF TOPSOIL, IF
NECESSARY, TO PROMOTE VEGETATIVE GROWTH.  TO THE MAXIMUM EXTENT PRACTICABLE, THE AESTHETICS OF
THE SITE (UPON COMPLETION OF THE REMEDY) SHALL BE ENHANCED BY UTILIZING CREATIVE DESIGN AND
LANDSCAPING TECHNIQUES WITH INPUT FROM THE LOCAL RESIDENTS.

SITE CONTROL - THIS REMEDIAL ACTION IS BASED ON PERMANENT SITE CONTROL, IMPOSITION OF NECESSARY
DEED NOTICES AND RESTRICTIONS (IF POSSIBLE), AND RESTRICTION OF ACCESS TO THE SITE BY USE OF A
FENCE OR SIMILAR BARRIER.

ESTIMATED COST - THE ESTIMATED COST OF THE REMEDY IS $241,000.

#TMA
TABLES, MEMORANDA, ATTACHMENTS
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APPENDIX A

DIXIE OIL PROCESSORS SITE
SOUTHEAST HARRIS COUNTY, TEXAS
RESPONSIVENESS SUMMARY

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO TWO SECTIONS:

SECTION  I:  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERN

THIS SECTION PROVIDES A BRIEF HISTORY OF COMMUNITY INTEREST AND CONCERN RAISED DURING THE
PLANNING ACTIVITIES AT THE DIXIE OIL PROCESSORS SUPERFUND SITE.

SECTION II:  SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND THE EPA'S
RESPONSE TO THE COMMENTS

BOTH WRITTEN AND ORAL COMMENTS ARE PRESENTED.  EPA'S RESPONSES TO THESE RELEVANT TOPICS ARE ALSO
PRESENTED.

I. BACKGROUND ON COMMUNITY INVOLVEMENT

DIXIE OIL PROCESSORS (DOP) WAS REFERRED TO EPA IN 1985 BY THE TEXAS WATER COMMISSION FOR
INCLUSION TO THE NATIONAL PRIORITIES LIST.  DUE TO ITS LOCATION NEXT TO THE BRIO REFINING SITE,
ITS PAST HISTORY WITH THE SITE AND THE FACT THAT MANY OF THE SAME PRPS AT BRIO WERE POTENTIALLY
INVOLVED AT DOP, THE BRIO ADMINISTRATIVE ORDER ON CONSENT WAS AMENDED ON APRIL 23, 1986, TO
INCLUDE THE DOP SITE.  THIS AGREEMENT BETWEEN EPA AND THE BRIO SITE TASK FORCE PROVIDED FOR
INVESTIGATIONS AT THE DOP SITE AND FOR THE TASK FORCE TO CONDUCT A COMPREHENSIVE COMMUNITY
RELATIONS PROGRAM ON DOP WITH EPA OVERSIGHT.

ON SEPTEMBER 4, 1986, A COMMUNITY MEETING WAS HELD TO DISCUSS ANY ISSUES OR CONCERNS THE LOCAL
RESIDENTS MAY HAVE REGARDING THE SITE STUDIES.  STATUS REPORTS WERE ALSO PROVIDED THROUGH
NEWSLETTERS.

ON FEBRUARY 2, 1987, THE TASK FORCE HELD A COMMUNITY MEETING ON VARIOUS TREATMENT TECHNIQUES
THAT MAY BE EMPLOYED DURING REMEDIAL ACTION AT A TYPICAL SUPERFUND SITE.  A COMMUNITY LEADERS
MEETING WAS HELD ON APRIL 2, 1987, TO PROVIDE AN UPDATE ON SITE ACTIVITIES.  A MEETING TO
DISCUSS THE PRELIMINARY RESULTS OF THE ENDANGERMENT ASSESSMENT WAS HELD WITH THE COMMUNITY
LEADERS ON JUNE 18, 1987.

ON JANUARY 21, 1988, EPA ANNOUNCED THROUGH A PRESS RELEASE THAT STUDIES WERE COMPLETED ON THE
DOP SITE.  THE ANNOUNCEMENT ALSO ADVISED THE PUBLIC THAT EPA WOULD BE ACCEPTING COMMENTS ON THE
PROPOSED REMEDY FOR THE SITE FROM FEBRUARY 1 TO MARCH 1, 1988, AND THAT THE AGENCY WOULD HOLD A
PUBLIC MEETING ON FEBRUARY 9, 1988.  AN EPA PREPARED FACT SHEET DESCRIBING VARIOUS ALTERNATIVES
EVALUATED WAS MAILED TO INTERESTED CITIZENS.  EPA HELD A COMMUNITY LEADERS MEETING ON JANUARY
25, 1988, TO BRIEF THE MEMBERS OF THE GROUP ON THE SOLUTIONS PROPOSED FOR THE SITE.  ON THE
FOLLOWING NIGHT, JANUARY 26, 1988, THE BRIO SITE TASK FORCE HELD A COMMUNITY MEETING TO DISCUSS
THE OVERALL RESULTS OF THE SITE INVESTIGATIONS, THE FINDINGS OF THE ENDANGERMENT ASSESSMENT.  AN
EPA REPRESENTATIVE ANNOUNCED THE SCHEDULED PUBLIC MEETING TO DISCUSS REMEDIAL ALTERNATIVES. 
EPA'S PUBLIC MEETING WAS HELD ON FEBRUARY 9, 1988, AT THE WEBER ELEMENTARY SCHOOL. 
APPROXIMATELY 350 PEOPLE ATTENDED THE MEETING.  THE COMMUNITY EXPRESSED GREAT CONCERN THAT THE
REMEDIAL ACTION WOULD ONLY ADDRESS PARTIAL REMEDIATION.  A SUMMARY OF THE PUBLIC RESPONSE TO THE
SOLUTIONS PROPOSED BY EPA AT THIS MEETING, CAN BE FOUND IN THE RESPONSIVENESS SUMMARY (APPENDIX
A).  ON FEBRUARY 22, EPA MET WITH THE FRIENDSWOOD CITY COUNCIL TO DISCUSS THE PROPOSED



ALTERNATIVE SOLUTIONS THAT THE AGENCY HAD OUTLINED IN ITS PUBLIC MEETING ON FEBRUARY 9.

AGAIN, IT SHOULD BE NOTED THAT EPA WAS AN ACTIVE PARTICIPANT IN ALL OF THE COMMUNITY OR
COMMUNITY LEADERS MEETINGS DISCUSSED ABOVE.  THESE ACTIVITIES WERE CARRIED OUT IN COOPERATION
WITH THE BRIO SITE TASK FORCE IN ACCORDANCE WITH THE TERMS OUTLINED IN THE ABOVE MENTIONED BRIO
REFINING/DIXIE OIL PROCESSORS ADMINISTRATIVE ORDER ON CONSENT.

II. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND AGENCY RESPONSES

THE PUBLIC COMMENT PERIOD ON THE FEASIBILITY STUDY FOR THE DIXIE OIL PROCESSORS SUPERFUND SITE
OPENED ON FEBRUARY 1, 1988 AND CLOSED ON MARCH 1, 1988.  A PUBLIC MEETING WAS HELD FEBRUARY 9,
1988, AT THE WEBER ELEMENTARY SCHOOL WITH APPROXIMATELY 350 PEOPLE IN ATTENDANCE.  THE EPA
RECEIVED MANY COMMENTS REGARDING ALL ASPECTS OF THE SUPERFUND ACTIONS TAKEN AT THIS SITE.  THIS
RESPONSIVENESS SUMMARY IS WRITTEN TO SUMMARIZE THE PUBLICS RESPONSE TO EPA'S PROPOSAL FOR
REMEDIATION AT THE BRIO REFINING AND DIXIE OIL PROCESSORS SITES.  THEREFORE, THE AGENCY HAS
FOCUSED ITS ATTENTION ON SUMMARIZING AND RESPONDING ONLY COMMENTS CONCERNING THE BRIO REFINING
AND DIXIE OIL PROCESSORS FEASIBILITY STUDY AND THE REMEDIAL ALTERNATIVES BEING EVALUATED.  THIS
SUMMARY IS PROVIDED BELOW:

COMMENT 1

EPA MISREPRESENTED WHAT WAS MEANT BY "CLEANUP" OF THE SITE (I.E., PARTIAL VERSUS COMPLETE
TREATMENT).

EPA RESPONSE TO COMMENT 1

THE EPA AGREES THAT, IN GENERAL, THE TERM "CLEANUP" IS MISUSED IN CERTAIN SITUATIONS.  HOWEVER,
THE AGENCY'S REPRESENTATIVES FOR THIS PARTICULAR SITE HAVE BEEN VERY CAREFUL AS TO NOT MISLEAD
THE LOCAL RESIDENTS DURING THE MANY PUBLIC MEETINGS THAT HAVE BEEN HELD THROUGHOUT THE PAST FEW
YEARS.  EXPERIENCE HAS SHOWN US THAT VERY FEW SITES ARE EVER RETURNED TO A NATURALLY "CLEAN"
STATE; THEREFORE, WE ARE VERY CAREFUL ABOUT THE MESSAGE THAT WE COMMUNICATE TO THE PUBLIC.  IT
IS OUR OPINION THAT THIS MISCONCEPTION IS A RESULT OF THE PUBLIC'S OWN BELIEF THAT AN EVENTUAL
REMEDIAL ACTION WOULD MEAN TREATING ALL MEASURABLE AMOUNTS OF CONTAMINATED MATERIALS AND SOILS
ENABLING THE SITE TO BE USED FOR COMMERCIAL OR RECREATIONAL PURPOSES.

COMMENT 2

THE PROPOSED REMEDY DOES NOT PROVIDE MAXIMUM HEALTH PROTECTION TO NEARBY RESIDENCES, SCHOOLS,
AND HOSPITALS.

EPA RESPONSE TO COMMENT 2

IT IS EPA'S OPINION THAT THE PROPOSED REMEDY PROVIDES WHAT EPA CONSIDERS TO BE ADEQUATE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  THIS MESSAGE IS DISCUSSED IN GREAT DETAIL IN
THE BRIO REFINING AND DIXIE OIL PROCESSORS ENDANGERMENT ASSESSMENT.  THIS DOCUMENT PROVIDED EPA
WITH THE INFORMATION NECESSARY TO MAKE THIS DETERMINATION.  ADDITIONALLY, THE CALCULATIONS MADE
IN THE ASSESSMENT ARE VERY CONSERVATIVE THUS PROVIDING THE AGENCY WITH ADDED CERTAINTY FOR
PROTECTION OF PUBLIC HEALTH.

EPA HAS PROPOSED TO EXCAVATE AND TREAT ALL AFFECTED MATERIALS AND SOILS THAT HAVE A POTENTIAL
FOR CREATING AN UNACCEPTABLE RISK TO HUMAN HEALTH OR THE ENVIRONMENT.  ONCE THIS ACTIVITY IS
COMPLETED, SITE CONTROLS WILL BE ENFORCED TO RESTRICT ACCESS TO THE SITE THUS REDUCING THE
PROBABILITY OF EXPOSURE TO ANY LOW LEVEL CONTAMINANTS THAT MAY REMAIN UPON COMPLETION OF
REMEDIATION.



COMMENT 3

THE DEED RESTRICTIONS AND RESTRICTED ACCESS ASSOCIATED WITH THE PROPOSED REMEDY WILL PROMOTE A
NEGATIVE PERCEPTION OF THE COMMUNITY AND WILL ADVERSELY AFFECT PROPERTY VALUES.

EPA RESPONSE TO COMMENT 3

EPA IN CONDUCTING ITS ENVIRONMENTAL MANDATE, MUST BALANCE A LARGE NUMBER OF FACTORS BEFORE
DETERMINING THE BEST APPROACH TO ADDRESSING PROBLEMS AT SUPERFUND SITES.  THE SUPERFUND
AMENDMENTS AND REAUTHORIZATION ACT (SARA) SPECIFIES THAT EPA SHALL "... SELECT A REMEDIAL ACTION
THAT IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT ...".  THE STATUTE ALSO STATES THAT EPA
SHALL "... SELECT APPROPRIATE REMEDIAL ACTIONS DETERMINED TO BE NECESSARY TO BE CARRIED OUT ...
WHICH PROVIDE FOR COST-EFFECTIVE RESPONSE.".  THESE LAWS ARE DEVELOPED BY OUR GOVERNMENTAL
LEADERS AND EPA MUST USE THEM AS A GUIDE IN CONDUCTING ITS BUSINESS.

EPA BELIEVES THAT THE PROPOSED PLAN OF ACTION AT THE BRIO AND DIXIE OIL PROCESSORS (DOP) SITES
COMPLY TO THE MAXIMUM EXTENT PRACTICABLE, WITH THE PROVISIONS OF SARA.  THE FIRST PRIORITY OF
THE AGENCY IS THE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AND THE PROPOSED SOLUTIONS
SERVE THIS PURPOSE VERY WELL.  AN INCREASED DEGREE OF TREATMENT AT EITHER SITE WOULD RESULT IN
VERY LITTLE ADDED PROTECTION RELATIVE TO THE INCREMENTAL INCREASE IN COST THAT WOULD RESULT. 
FURTHERMORE, THE APPEARANCE OF THE SITES UPON COMPLETION OF THE REMEDIAL ACTION IS A
CONSIDERATION OF THE FINAL RECORD OF DECISION.  APPEARANCE WILL ALSO BE A FACTOR IN ALL
DISCUSSIONS ON CONDUCTING AND FUNDING OF REMEDIAL ACTIONS BY POTENTIALLY RESPONSIBLE PARTIES. 
IT IS BELIEVED THAT THE PARTIES WILL BE INTERESTED IN INVESTIGATING, IN CONCERT WITH LOCAL
HOMEOWNERS, VARIOUS CREATIVE LANDSCAPING IDEAS THAT WILL RESULT IN AN ACCEPTABLE SOLUTION.

IMPLEMENTING SOLUTIONS WHICH ACCOUNT FOR LOCAL PROPERTY VALUES AND ECONOMIC DEVELOPMENT IS
OUTSIDE THE JURISDICTION OF EPA.  LOCAL RESIDENTS HAVE THE STATE COURTS AVAILABLE TO THEM TO
RESOLVE THESE ISSUES OR THEY CAN REQUEST THAT THEIR STATE GOVERNMENT INTERVENE ON THEIR BEHALF. 
STATE GOVERNMENTS HAVE THE OPPORTUNITY TO REQUEST FOR AND PAY THE ADDITIONAL COSTS ATTRIBUTED TO
MEETING ANY SUCH STANDARD THEY MAY DEEM NECESSARY.  THIS WOULD INCLUDE A REQUEST FOR TREATING
ALL MEASURABLE QUANTITIES OF WASTE AT A SUPERFUND SITE.  ADDITIONALLY, THE STATE WOULD THEN
BECOME A SIGNATORY TO THE CONSENT DECREE AND ACTIVELY PARTICIPATE IN NEGOTIATIONS, THE REMEDIAL
DESIGN, AND REMEDIAL ACTION.

COMMENT 4

BIOREMEDIATION SHOULD BE EVALUATED FURTHER AS A POTENTIAL REMEDY AT THE SITE.

EPA RESPONSE TO COMMENT 4

IT IS EPA'S JUDGMENT THAT ON-SITE INCINERATION OF WASTES WOULD BEST SERVE BOTH STATUTORY AND
SELECTION CRITERIA IN RELATION TO THE OTHER SOLUTIONS EVALUATED.  ON THE OTHER HAND, THE BRIO
SITE TASK FORCE HAS PROPOSED THE USE OF ON-SITE AQUEOUS-PHASE BIOLOGICAL TREATMENT.  THE EPA HAD
SOME CONCERNS OVER THE LACK OF DEMONSTRATED PERFORMANCE OF THIS TECHNIQUE ON THE WASTES AT THE
SITE.  HOWEVER, THIS WILL NOT PREVENT EPA FROM FAVORABLY CONSIDERING THE PROPOSAL OF THE TASK
FORCE IF THEY CAN DEMONSTRATE THAT BIOLOGICAL TREATMENT CAN PROVIDE THE SAME LEVEL OF TREATMENT
DEEMED NECESSARY BY THE AGENCY.  PASS/FAIL CRITERIA FOR USE OF BIOLOGICAL TREATMENT RATHER THAN
INCINERATION WILL BE DEVELOPED PRIOR TO THE START OF REMEDIAL ACTION.  IF BIOLOGICAL TREATMENT
CANNOT MEET THE PASS/FAIL CRITERIA, THEN ON-SITE INCINERATION WILL BE IMPLEMENTED.

COMMENT 5

ON-SITE INCINERATION IS NOT A PRACTICAL ALTERNATIVE GIVEN THE 



(??)

BASED ON THE PUBLIC RESPONSE TO THIS SITUATION, AS PART OF ANY REMEDY, ALL STORAGE TANKS,
SURFACE VESSELS, DRUMS, AND PROCESS EQUIPMENT WILL BE DISMANTLED AND EITHER SOLD (AFTER PROPER
DECONTAMINATION) OR DISPOSED ACCORDING TO EPA REGULATIONS.

COMMENT 9

THE ASH FROM THE INCINERATOR IS GOING TO BE HARMFUL TO OUR HEALTH.

EPA RESPONSE TO COMMENT 9

IF INCINERATION IS USED FOR TREATMENT OF AFFECTED MATERIALS AND SOILS ALL OF THE ASH RESULTING
FROM THE THERMAL TREATMENT OPERATIONS WILL HAVE TO PASS SPECIFIC TESTS BEFORE IT WOULD BE
ALLOWED TO BE PLACED BACK INTO THE GROUND.  THESE TESTS WILL PROVIDE EPA WITH THE CONFIDENCE
THAT THIS MATERIAL WILL NOT RESULT IN A FUTURE PROBLEM.  ADDITIONALLY, THIS MATERIAL WILL REMAIN
ONSITE AND SITE ACCESS WILL BE RESTRICTED.

ADDITIONALLY, OUR INCINERATION TESTS SHOWED US THAT WE COULD ACHIEVE A 99.997% REDUCTION IN
CONTAMINANTS.  THESE RESULTS SUGGEST THAT MINIMAL AMOUNTS OF CONTAMINATION, IF ANY, WILL REMAIN
AFTER TREATMENT. 

COMMENT 10

IDENTIFY THE METHODS OF CONTROL FOR ODORS IN THE INCINERATION PROCESS.

EPA RESPONSE TO COMMENT 10

THE MOST LIKELY CAUSE OF ODORS DURING THE REMEDIAL ACTION WOULD RESULT FROM VOLATILE
CONTAMINANTS BEING RELEASED DURING EXCAVATION ACTIVITIES.  AS OUTLINED IN THE BRIO REFINING AND
DIXIE OIL PROCESSORS FEASIBILITY STUDY, ALL EXCAVATIONS (DURING THE CONSTRUCTION OF THE
SOLUTION) WILL BE PERFORMED IN PORTABLE ENCLOSURES.  THE ENCLOSURES WILL TRAP THE VOLATILE
COMPOUNDS.  THE AIR IN THE ENCLOSURES WILL THEN BE TREATED TO REMOVE THESE COMPOUNDS.  THIS
PRACTICE SHOULD REDUCE, TO THE MAXIMUM EXTENT PRACTICABLE, ANY ODORS RESULTING FROM SOIL
DISTURBANCE ACTIVITIES.

COMMENT 11

DESCRIBE THE REGULATIONS AND STANDARDS THAT WILL BE IN PLACE AFTER THE CLEANUP IS COMPLETED THAT
WILL ENSURE THE PROTECTION OF THE PUBLIC'S HEALTH AND SAFETY.

EPA RESPONSE TO COMMENT 11

THIS REMEDIAL ACTION IS BASED ON PERMANENT SITE CONTROLS.  THIS WILL INCLUDE THE IMPOSITION OF
DEED NOTICES AND RESTRICTIONS TO ENSURE THAT THE SITE IS NEVER USED IN SUCH A WAY AS TO INCREASE
EXPOSURE TO CONTAMINANTS THAT WILL REMAIN ON SITE AND A SECURITY FENCE OR SIMILAR BARRIER WILL
BE MAINTAINED TO PREVENT TRESPASS AND POTENTIAL EXPOSURE TO CONTAMINANTS LEFT ONSITE.

IN ADDITION TO THESE ACTIVITIES, THE AMBIENT AIR, GROUNDWATER AND MUD GULLY SEDIMENTS WILL BE
SAMPLED AND MONITORED TO PROVIDE INFORMATION FOR EVALUATION OF THE EFFECTIVENESS OF THE
SOLUTION.  THIS PROGRAM WILL BE CONDUCTED INDEFINITELY OR UNTIL SUCH TIME THAT EPA FEELS THAT
SUCH EFFORTS ARE NO LONGER NECESSARY.  ALSO ANY REMEDIAL ACTION WHERE EPA LEAVES CONTAMINANTS AT
THE SITE (UPON COMPLETION OF THE REMEDY), THE AGENCY MUST REVIEW SUCH ACTIONS NO LESS THAN FIVE
YEARS AFTER THE INITIATION OF SUCH REMEDIAL ACTION TO ASSURE THAT HUMAN HEALTH AND THE



ENVIRONMENT ARE BEING PROTECTED.

COMMENT 12

IN SCREENING THE REMEDIAL ALTERNATIVES, THE OFFSITE DISPOSAL OPTION WAS QUICKLY DISMISSED IN THE
FEASIBILITY STUDY.  THIS CONCLUSION IS NOT REACHED IN A LOGICAL AND WELL DOCUMENTED MANNER.

EPA RESPONSE TO COMMENT 12

THE SUPERFUND LAW, SPECIFICALLY SARA SECTION 121 (B) STATE THAT "... OFFSITE TRANSPORT AND
DISPOSAL OF HAZARDOUS SUBSTANCES OR CONTAMINATED MATERIALS WITHOUT SUCH TREATMENT SHOULD BE THE
LEAST FAVORED ALTERNATIVE REMEDIAL ACTION WHERE PRACTICABLE TREATMENT TECHNOLOGIES ARE AVAILABLE
... SHALL CONDUCT AN ASSESSMENT OF PERMANENT SOLUTIONS AND ALTERNATIVE TECHNOLOGIES ... THAT, IN
WHOLE OR IN PART, WILL RESULT IN A PERMANENT AND SIGNIFICANT DECREASE IN TOXICITY, MOBILITY, OR
VOLUME OF HAZARDOUS SUBSTANCES DISMISSAL OF OFFSITE DISPOSAL AS A VIABLE ALTERNATIVE.

COMMENT 13

IT WAS SUGGESTED THAT THE ESTIMATES IN THE FEASIBILITY STUDY FOR WASTE VOLUMES OF THE ON-SITE
PITS WERE BALL-PARK FIGURES; HEAVILY CONTAMINATED AREAS COULD HAVE BEEN MISSED BY SOIL BORINGS;
THE SHALLOW GROUNDWATER CONTAMINATION WAS NOT WELL DEFINED; AND THE COST ANALYSIS LACKED
SUFFICIENT SUPPORT.

EPA RESPONSE TO COMMENT 13

THE EPA FEELS THAT THE FIELD WORK CONDUCTED AS PART OF THE REMEDIAL INVESTIGATION AND
SUPPLEMENTAL INVESTIGATION WAS MORE THAN SUFFICIENT TO CHARACTERIZE THE MAGNITUDE AND EXTENT OF
CONTAMINATION.  THIS EFFORT WILL BE FURTHER REFINED DURING THE ACTUAL REMEDIAL ACTION WHERE ALL
CONTAMINATED SLUDGES AND LIQUIDS WILL BE EXCAVATED AND TREATED.  THE FEASIBILITY STUDY
IDENTIFIED PITS B, J, Q, R, H/V, AND E AS NEEDING REMEDIATION BASED ON THE FINDINGS OF THE
ENDANGERMENT ASSESSMENT.  AS PART OF THE RECORD OF DECISION PITS F, G, I, K, L, AND M WILL
REQUIRE EXAMINATION DURING REMEDIAL ACTION FOR REMOVAL OF ALL SLUDGES AND LIQUIDS. 
ADDITIONALLY, ALL SURFACE CONTAMINATION (IN THE FORM OF TARS) WILL BE SCRAPED AND CONSOLIDATED
FOR TREATMENT.  REGARDING THE COMMENT ON COST ESTIMATES, THE FEASIBILITY STUDY CONTAINED
SUFFICIENT INFORMATION TO EVALUATE EACH CONCEPTUAL DESIGN.

COMMENT 14

SOME COMMENTS WERE RECEIVED CONCERNING THE QUESTION OF OFF-SITE CONTAMINATION WHICH ORIGINATED
FROM THE BRIO REFINING SITE.

EPA RESPONSE TO COMMENT 14

THIS INFORMATION HAS BEEN TURNED OVER TO EPA'S SITE ASSESSMENT SECTION FOR FURTHER
INVESTIGATION.  THOSE INDIVIDUALS WHO HAVE COMMENTED IN THIS FASHION WILL BE CONTACTED BY THIS
GROUP FOLLOWING THEIR EVALUATION OF THE MATTER.

COMMENT 15

EXPLAIN WHAT PITS WILL BE EXCAVATED.

EPA RESPONSE TO COMMENT 15

SEE EPA'S RESPONSE TO COMMENT #13.



APPENDIX B

TABLE 3-9

RI GENERATED WASTES
DRUM INVENTORY

                                                      MONITOR
                              DRILLING     DRILL       WELL
   ORIGIN      CLOTHING        FLUID      CUTTINGS     WATER      TOTAL

   DMW-5A          4             32           2          0          38
   DMW-19A         2             24           5          3          34
   DMW-19B         1             36           0          3          40
   DMW-20A         3             8            1          3          15
   DMW-20B         6             80           3          7          96
   DMW-21A         0             3            0          4           7
   DMW-22A         1             26           0          2          29
   DMW-23A         0             5            4          3          12
   DMW-24A         1             22           0          0          23
   DMW-24B         2             38           1         12          53
   DMW-25A         0             20           1          4          25
   DMW-27A         2             14           1          0          17
   DMW-28B         0             45           0          0          45

   DIXIE TOTALS   22            353          18         41         434

DRUM LOCATIONS

          STORAGE                   # OF
          LOCATION                 DRUMS               PALLETIZED

          STORAGE AREAS ON BRIO      235                   YES
          ON-SITE DIXIE              199                   NO

          TOTAL DRUMS                434.



APPENDIX C

4.7  REGULATORY COMPLIANCE

4.7.1  GENERAL BACKGROUND

SECTION 121(D) OF CERCLA, AS AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986
(SARA), DESCRIBES THE TYPES OF STANDARDS THAT A REMEDIAL ACTION IS REQUIRED TO MEET.  THOSE
STANDARDS MUST BE MET BY ANY REMEDIAL ACTION PROPOSED BY THIS FEASIBILITY STUDY FOR THE BRIO
SITE.  SECTION 121(D) MANDATES THAT THE REMEDIAL ACTION SELECTED MUST BE PROTECTIVE OF PUBLIC
HEALTH AND THE ENVIRONMENT AND THE TYPES OF CONTROL IN PLACE AND THE LEVELS OF THE HAZARDOUS
SUBSTANCES, POLLUTANTS, OR CONTAMINANTS AT THE SITE MUST MEET THOSE STANDARDS, REQUIREMENTS,
CRITERIA, OR LIMITATIONS UNDER ANY FEDERAL ENVIRONMENTAL LAW, OR ANY MORE STRINGENT STATE
STANDARD, THAT ARE "LEGALLY APPLICABLE" OR "RELEVANT AND APPROPRIATE".  TO OBTAIN COMPLIANCE
WITH THIS GENERAL STANDARD, AND IN RECOGNITION OF THE USEPA'S JULY 9, 1987 MEMORANDUM "INTERIM
GUIDANCE ON COMPLIANCE WITH APPLICABLE AND RELEVANT AND APPROPRIATE REQUIREMENTS", ALL REMEDIAL
ACTION PLANS WERE EVALUATED TO DETERMINE WHAT STANDARD AND APPROPRIATE TECHNOLOGIES WOULD BE
ADEQUATELY PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT.

THE UNIVERSE OF ENVIRONMENTAL STANDARDS AND CONTROLS WAS REVIEWED TO DETERMINE WHICH OF THEM HAD
A BEARING ON REMEDIAL ACTION AT THE SITE, TABLE 4-8.  THE RESULTS OF THAT EVALUATION ARE
SUMMARIZED IN TABLE 4-9 WHICH SPECIFIES CONTROLS AND STANDARDS DEEMED APPROPRIATE DURING
REMEDIATION ON THE BASIS OF A BEST ENGINEERING JUDGEMENT EVALUATION.

AT THE COMPLETION OF REMEDIATION THE ONLY STANDARDS THAT MUST BE COMPLIED WITH ARE THOSE THAT
DESCRIBE THE LEVEL AT WHICH A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANT SHOULD BE FOUND IN
THE ENVIRONMENT OR THOSE STANDARDS THAT SPECIFY A MEANS OF CONTROLLING RELEASES OF HAZARDOUS
SUBSTANCES, POLLUTANTS OR CONTAMINANTS.

FOR THOSE STANDARDS THAT DESCRIBE A LEVEL OR TYPE OF CONTROL, THESE REQUIREMENTS NEED ONLY BE
MET IF THEY ARE "LEGALLY APPLICABLE" OR "RELEVANT AND APPROPRIATE".  THESE TERMS ARE NOT DEFINED
IN THE AMENDED CERCLA.  THE EPA'S INTERIM GUIDANCE DEFINES "APPLICABLE REQUIREMENTS" AS "THOSE
CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE ENVIRONMENTAL PROTECTION
REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT SPECIFICALLY
ADDRESS A HAZARDOUS SUBSTANCE POLLUTANT, CONTAMINANT, REMEDIAL ACTION, LOCATION OR OTHER
CIRCUMSTANCE AT A CERCLA SITE.".  THE GUIDANCE ALSO NOTES THAT TO BE "APPLICABLE" IMPLIES THAT
THE REMEDIAL ACTION OR CIRCUMSTANCE SATISFY ALL THE JURISDICTIONAL PREREQUISITES OF A
REQUIREMENT.

THE INTERIM GUIDANCE DEFINES "RELEVANT AND APPROPRIATE" REQUIREMENTS AS "THOSE CLEANUP
STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS,
CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL AND STATE LAW THAT, WHILE NOT 'APPLICABLE' TO
A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE
AT A CERCLA SITE, ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT
THE CERCLA SITE THAT THEIR USE IS WELL SUITED TO THE PARTICULAR SITE.".

SECTION 121 ALSO PROVIDES THAT ON-SITE REMEDIES ARE NOT REQUIRED TO OBTAIN FEDERAL, STATE, OR
LOCAL PERMITS.  THIS PERMIT EXEMPTION COVERS FEDERAL, STATE OR POTENTIALLY RESPONSIBLE PARTY
RESPONSE ACTIONS BEING TAKEN ON SITE UNDER THE AUTHORITY OF CERCLA SECTIONS 104, 106 OR 122.
THEREFORE, THESE REMEDIES MUST COMPLY WITH THE SUBSTANTIVE REQUIREMENTS WHICH SPECIFY A LEVEL OR
MEANS OF CONTROL, BUT DO NOT NEED TO COMPLY WITH ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS
ASSOCIATED WITH THE PERMITTING PROCESS.  "ON-SITE" INCLUDES THE AREAL EXTENT OF CONTAMINATION
AND ALL SUITABLE AREAS IN REASONABLE PROXIMITY TO THE CONTAMINATION NECESSARY FOR IMPLEMENTATION
OF THE RESPONSE ACTION. 



ARARS MUST BE DETERMINED ON A SITE SPECIFIC BASIS.  THEREFORE, WITH THIS GENERAL UNDERSTANDING
OF THE REQUIREMENTS OF SS121(D), THE FOLLOWING IS AN ASSESSMENT BY ENVIRONMENTAL MEDIA OF
COMPLIANCE OF THE PROPOSED REMEDIAL ACTIONS WITH THE STANDARDS FOUND TO BE EITHER "LEGALLY
APPLICABLE" OR "RELEVANT AND APPROPRIATE".

4.7.2  AIR EMISSIONS

BASED ON A REVIEW OF ALL POTENTIALLY APPLICABLE AIR EMISSION-RELATED REGULATIONS AND STANDARDS,
THE ONLY "LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT" FOR AIR EMISSIONS AT THE
COMPLETION OF REMEDIATION IS SPECIFIED IN SECTION 4.01 OF THE TEXAS CLEAN AIR ACT, WHICH
PROVIDES THAT "NO PERSON MAY CAUSE, SUFFER, ALLOW OR PERMIT THE EMISSION OF AIR CONTAMINANTS OR
THE PERFORMANCE OF ANY ACTIVITY WHICH CAUSES OR CONTRIBUTES TO, OR WHICH WILL CAUSE OR
CONTRIBUTE TO, A CONDITION OF AIR POLLUTION".  "AIR POLLUTION" IS DEFINED "AS THE PRESENCE IN
THE ATMOSPHERE OF ONE OR MORE AIR CONTAMINANTS OR A COMBINATION THEREOF, IN SUCH CONCENTRATION
AND OF SUCH DURATION AS ARE OF MAY TEND TO BE INJURIOUS TO OR TO ADVERSELY AFFECT HUMAN HEALTH
OR THE ENVIRONMENT, ANIMAL LIFE, VEGETATION OR PROPERTY, OR AS TO INTERFERE WITH THE NORMAL USE
AND ENJOYMENT OF ANIMAL LIFE, VEGETATION, OR PROPERTY.".

TO ASSURE COMPLIANCE WITH THIS STANDARD, EACH OF THE PROPOSED REMEDIAL ACTION PLANS CONTAINS
PROVISIONS FOR SEMIANNUAL AMBIENT MONITORING TO VERIFY THAT SITE CONDITIONS EXISTING AT THE
COMPLETION OF REMEDIATION ARE NOT CAUSING OR CONTRIBUTING TO A CONDITION OF AIR POLLUTION.  ALL
OF THE REMEDIAL ACTIONS ARE DESIGNED TO INSURE THAT EMISSIONS ARE IN COMPLIANCE WITH THIS ARAR. 
SPECIFIC MEASURES TO CONTROL AIR EMISSIONS DURING REMEDIATION HAVE BEEN INCORPORATED INTO EACH
REMEDIAL ACTION PLAN AND ARE OUTLINED IN TABLE 4-9.

4.7.3  SURFACE AND GROUND WATER

4.7.3.1  DISCHARGES TO SURFACE WATER

MUD GULLY RUNS THROUGH THE SITE AND WILL BE IMPACTED FROM BOTH POINT AND NON-POINT SOURCES OF
WATER DISCHARGES FROM THE SITE.  THE POINT SOURCES WILL CONSIST OF WATER GENERATED BY REMEDIAL
ACTIVITIES AS WELL AS STORM WATER FLOWS.  AT THE COMPLETION OF REMEDIATION, THERE WILL BE NO
POINT SOURCE DISCHARGE.

HOWEVER, AT THE COMPLETION OF REMEDIATION MUD GULLY MAY BE IMPACTED BY A NON-POINT SOURCE
DISCHARGE, NAMELY GROUND WATER FLOW FROM THE NSCZ.  THE ONLY STANDARDS THAT COULD BE "LEGALLY
APPLICABLE OR RELEVANT AND APPROPRIATE" TO DISCHARGES FROM THE NSCZ WOULD BE STATE WATER QUALITY
STANDARDS OR FEDERAL WATER QUALITY CRITERIA.

STATE WATER QUALITY STANDARDS ARE THE LEGALLY ENFORCEABLE COUNTERPART TO FEDERAL WATER QUALITY
CRITERIA.  IN TEXAS, THE STATE WATER QUALITY STANDARDS ARE SET FORTH IN CHAPTERS 319 AND 333, OF
THE RULES AND REGULATIONS OF THE TEXAS WATER COMMISSION.  THOSE STANDARDS ESTABLISH CERTAIN
NUMERICAL CRITERIA WHICH ARE LEGALLY APPLICABLE TO MUD GULLY.  ALL REMEDIAL ACTION PLANS SATISFY
THE REQUIREMENTS OF 31 TAC SS319.21 -.29, 333.17 - .19 FOR THE DISCHARGE OF WATER FROM THE NSCZ
TO MUD GULLY.

WHILE THESE REQUIREMENTS ARE ARARS, THOSE PORTIONS OF THE STATE'S STANDARDS AND THE FEDERAL
WATER QUALITY CRITERIA THAT RELATE TO USE OF SURFACE WATERS AS A SOURCE OF DRINKING WATER
(BECAUSE THE SURFACE WATER DIRECTLY SUPPLIES WATER TO A PUBLIC DRINKING WATER SUPPLY SYSTEM OR
RECHARGES AN AQUIFER USED FOR THAT PURPOSE) ARE NOT APPLICABLE OR RELEVANT AND APPROPRIATE,
BECAUSE MUD GULLY DOES NOT SUPPLY WATER TO A POTABLE WATER SUPPLY SYSTEM NOR DOES IT RECHARGE AN
AQUIFER USED FOR THAT PURPOSE.



4.7.3.2  GROUNDWATER

THE EPA'S GROUND WATER PROTECTION STRATEGY IS BASED ON THE "DIFFERENTIAL PROTECTION" OF GROUND
WATER (I.E., GROUND WATER PROTECTION AS IT RELATES TO A SPECIFIC CLASSIFICATION OF AN AQUIFER). 
UNDER THE STRATEGY GROUND WATERS ARE CLASSIFIED AS FOLLOWS:

        ! CLASS I - GROUND WATERS THAT ARE HIGHLY VULNERABLE AND EITHER AN IRREPLACEABLE
SOURCE OF DRINKING WATER OR ECOLOGICALLY VITAL;

        ! CLASS II - GROUND WATER CURRENTLY USED OR POTENTIALLY AVAILABLE FOR DRINKING WATER
OR OTHER BENEFICIAL USE; AND

        ! CLASS III - GROUND WATERS ARE NOT A POTENTIAL SOURCE OF DRINKING WATER AND OF
LIMITED BENEFICIAL USE.

FOR CLASS I AND CLASS II GROUND WATERS MCLS ESTABLISHED UNDER THE SAFE DRINKING WATER ACT WOULD
BE APPLICABLE FOR GROUND WATER WHICH QUALIFIES AS A PUBLIC WATER SYSTEM OR A COMMUNITY WATER
SYSTEM.  MCLS MAY ALSO BE RELEVANT AND APPROPRIATE TO GROUND WATER THAT WOULD NOT CURRENTLY
QUALIFY AS SUCH SYSTEMS BUT COULD POTENTIAL SO QUALIFY IN THE FUTURE.  SIMILARLY, WHERE THE
STATE HAS ESTABLISHED DRINKING WATER STANDARDS ARE MORE STRINGENT THAN THE FEDERAL MCL, THESE
MAY BE APPLICABLE OR RELEVANT AND APPROPRIATE.

THERE ARE TWO WATER-BEARING ZONES UNDERLYING THE SITE WHICH APPEAR TO HAVE BEEN IMPACTED BY
ON-SITE ACTIVITIES.  THE UPPERMOST ZONE IS THE NSCZ.  THE NEXT ZONE, WHICH IS SEPARATED FROM THE
NSCZ BY AN AQUITARD REFERRED TO AS THE MIDDLE CLAY UNIT, IS THE FIFTY-FOOT SAND.  AS DISCUSSED
IN THIS FS, THE NSCZ IS NEITHER AN EXISTING NOR POTENTIAL DRINKING WATER SUPPLY BECAUSE OF THE
POOR YIELD OF THAT ZONE AND THEREFORE IS A CLASS III AQUIFER UNDER THE EPA GROUNDWATER
PROTECTION STRATEGY.  AS SUCH MCLS ARE NEITHER APPLICABLE NOR ARE THEY RELEVANT AND APPROPRIATE
TO THE NSCZ.  AS OUTLINED ABOVE, HOWEVER, NSCA GROUND WATER QUALITY WILL BE MAINTAINED SUCH THAT
ITS DISCHARGE DOES NOT REPRESENT A THREAT TO AQUATIC LIFE IN MUD GULLY.

WHILE THE FIFTY-FOOT SAND MIGHT BE A "POTENTIAL" DRINKING WATER SOURCE, DEMOGRAPHIC DATA, LAND
USE, AND PROJECTED WATER SUPPLY PLANS FOR THE AREA CLEARLY INDICATE THAT THIS AQUIFER IS NOT
LIKELY TO BE USED FOR DRINKING WATER SUPPLY PURPOSES.

EVEN IF IT IS USED AS A DRINKING WATER SUPPLY IT IS NOT LIKELY TO SERVE AS A PUBLIC WATER SYSTEM
OR EVEN A COMMUNITY WATER SYSTEM.  THEREFORE, MCLS WOULD NOT BE LEGALLY APPLICABLE TO THE
FIFTY-FOOT SAND.  HOWEVER, BECAUSE OF ITS STATUS AS A POTENTIAL DRINKING WATER SOURCE THESE
STANDARDS MAY BE CONSIDERED RELEVANT.  GIVEN THAT ANY POTENTIAL USE IS UNLIKELY IN THE NEAR
FUTURE, AND INDEED MAY NEVER OCCUR, IMMEDIATE APPLICATION OF MCL IS NOT APPROPRIATE.  INSTEAD,
IT IS MORE APPROPRIATE TO MONITOR THIS ZONE AND LET NATURAL ATTENUATION, WHICH WILL EVENTUALLY
ALLOW ANY AFFECTED GROUND WATER IN THE FIFTY-FOOT SAND TO ACHIEVE MCL LEVELS, TAKE ITS COURSE
SINCE THERE IS NOT CURRENT OR PROJECTED THREAT OF EXPOSURE.  FURTHERMORE, ANY SUBSEQUENT
APPLICATION OF MCLS WOULD APPLY TO CONCENTRATIONS AT THE POINT OF USE AND NOT AT THE SOURCE.

4.7.4  AFFECTED MATERIAL AND SOILS

THE PRIMARY STANDARDS OF CRITERIA THAT COULD BE LEGALLY APPLICABLE TO THE STORAGE, TREATMENT OR
DISPOSAL OF AFFECTED MATERIAL AND SOILS ARE THOSE DEVELOPED UNDER THE AUTHORITY OF RCRA.  RCRA
REQUIREMENTS WOULD BE "LEGALLY APPLICABLE" TO "HAZARDOUS WASTE" WHICH INCLUDES:  (1) WASTES
WHICH EXHIBIT ONE OF FOUR CHARACTERISTICS (IGNITABILITY, REACTIVITY, CORROSIVITY, OR TOXICITY)
OR (2) ARE LISTED IN THE RCRA REGULATIONS AS HAZARDOUS WASTE OR (3) ARE MIXTURES OF SOLID WASTE
AND HAZARDOUS WASTE THAT ARE NOT SUBJECT TO AN EXCLUSION FROM REGULATION.  IN ORDER FOR THESE
RCRA REQUIREMENTS TO BE LEGALLY APPLICABLE AT A CERCLA SITE THE WASTE MUST BE:  (1) RCRA



CHARACTERISTIC OR LISTED HAZARDOUS WASTE; AND (2) HAVE BEEN RECEIVED AFTER NOVEMBER 19, 1980; OR
THE CERCLA ACTIVITY AT THE SITE CONSTITUTES CURRENT TREATMENT, STORAGE, OR DISPOSAL AS DEFINED
UNDER RCRA.

APPLYING THIS TEST, THE FIRST PORTION IS CLEARLY NOT SATISFIED SINCE ALL OF THE MATERIAL TO BE
DEALT WITH DURING REMEDIATION WAS RECEIVED AT THE SITE PRIOR TO NOVEMBER 19, 1980.  THEREFORE,
THE RCRA REQUIREMENTS WOULD NOT BE LEGALLY APPLICABLE ON THAT BASIS.  THE REMAINING PORTION OF
THE TEST CONCERNS WHETHER THE PROPOSED REMEDIAL ACTIONS WOULD CONSTITUTE STORAGE, TREATMENT OR
DISPOSAL.  NO STORAGE, AS DEFINED UNDER RCRA, IS PROPOSED.  FURTHER, NO TREATMENT WILL EXIST AT
THE COMPLETION OF REMEDIATION.  WITH REGARD TO DISPOSAL, MOVEMENT OF MATERIAL DEPOSITED BEFORE
NOVEMBER 19, 1980 MAY CONSTITUTE DISPOSAL WHERE THE MATERIAL IS MOVED FROM WITHIN A "UNIT AREA
OF CONTAMINATION" AND PLACED IN ANOTHER AREA OUTSIDE THE "UNIT AREA OF CONTAMINATION.".  IN THE
CASE OF BRIO/DOP, ALL PROPOSED EXCAVATION AND TREATMENT WOULD BE CONDUCTED WITHIN THE UNIT AREA
OF CONTAMINATION AND THUS, DISPOSAL AS DEFINED IN RCRA WILL NOT OCCUR.  NO ELEMENT OF THE SECOND
PORTION OF THE TEST IS SATISFIED AND, CONSEQUENTLY, THE RCRA REQUIREMENTS ARE NOT LEGALLY
APPLICABLE.

EVEN THOUGH THEY ARE NOT LEGALLY APPLICABLE, CERTAIN RCRA REQUIREMENTS, INCLUDING THE RCRA
DESIGN AND OPERATING STANDARDS, MAY BE CONSIDERED RELEVANT AND APPROPRIATE BASED ON THE FACT
THAT THEY ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE
BRIO/DOP SITES.  TABLE 4-10, IN ADDITION TO SPECIFYING OTHER ARARS, LISTS THOSE RCRA
REQUIREMENTS DEEMED RELEVANT AND APPROPRIATE TO THE VARIOUS REMEDIAL ACTIONS ANALYZED IN THIS
FS.  THESE REQUIREMENTS ARE CONSIDERED ARARS.

FOR EXAMPLE, IN TWO OF THE REMEDIAL ACTION PLANS, CAP AND COVER AND VAULT, AFFECTED MATERIAL AND
SOILS WOULD BE REMEDIATED ON SITE IN ACCORDANCE WITH THE CLOSURE REQUIREMENTS APPLICABLE TO
SURFACE IMPOUNDMENTS AND LANDFILLS, RESPECTIVELY.  THESE CLOSURE REQUIREMENTS ARE RELEVANT AND
APPROPRIATE TO THE REMEDIAL ACTION TECHNOLOGIES CONTAINED WITHIN THESE TWO REMEDIAL ACTION
PLANS.

ADDITIONALLY, ALL REMEDIAL ACTION PLANS THAT INVOLVE THE OFF SITE TRANSPORT FOR DISPOSAL WOULD
BE MANAGED IN A MANNER CONSISTENT WITH 40 CFR PART 262, INCLUDING DISPOSAL AT A RCRA APPROVED
FACILITY.

4.7.5  LAND BAN REQUIREMENTS

WASTE BANNED PURSUANT TO THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984 (HSWA) CANNOT BE
PLACED IN OR ON THE LAND UNLESS THEY HAVE BEEN FIRST TREATED TO LEVELS ACHIEVING BY BEST
DEMONSTRATED AVAILABLE TECHNOLOGY (BDAT) FOR EACH HAZARDOUS CONSTITUENT IN THE WASTE. 
"PLACEMENT" TRIGGERS THE LAND DISPOSAL REQUIREMENTS AND THIS ONLY OCCURS WHEN DISPOSAL OCCURS. 
THEREFORE, FOR PLACEMENT TO OCCUR, HAZARDOUS WASTE MUST BE PICKED-UP AND MOVED ACROSS THE
BOUNDARY OF RCRA "UNIT AREA OF CONTAMINATION".  APPLYING THIS DEFINITION TO THE BRIO/DOP SITES,
IT IS CLEAR THAT "PLACEMENT" DOES NOT OCCUR WHEN WASTE IS CONSOLIDATED WITHIN AN AREA OF
CONTAMINATION, CAPPED IN PLACE (INCLUDING GRADING PRIOR TO CAPPING) OR TREATED IN-SITU.

THEREFORE, SINCE THE BRIO/DOP SITES ARE EACH CONSIDERED AN "AREA OF CONTAMINATION", FOR THE
REASONS DISCUSSED ABOVE, "PLACEMENT" DOES NOT OCCUR DURING ANY OF THE PROPOSED REMEDIAL ACTIONS. 
THEREFORE, THE LAND DISPOSAL REQUIREMENT IS NOT "APPLICABLE" NOR IS IT CONSIDERED "RELEVANT AND
APPROPRIATE".



4.8  SUMMARY OF DETAILED ANALYSIS

4.8.1  INTRODUCTION

AT THIS STAGE, REMEDIAL INVESTIGATIONS AND ENDANGERMENT ASSESSMENT OF THE BRIO/DOP SITE HAVE
BEEN COMPLETED.  UTILIZING DATA DEVELOPED IN THE RI AND SRI, THE EA CONCLUDED THAT EXISTING
CONDITIONS AT THE BRIO/DOP SITE DO NOT IN AND OF THEMSELVES REPRESENT UNACCEPTABLE RISKS TO
PUBLIC HEALTH AND THE ENVIRONMENT.  THE EA FURTHER CONCLUDED THAT EXPOSURE SCENARIOS REFLECTING
REASONABLY ANTICIPATED FUTURE CHANGES TO SITE CONDITIONS CAN BE DEVELOPED WHICH, WERE THEY TO
OCCUR, WOULD RESULT IN UNACCEPTABLE RISKS TO HUMAN HEALTH AND THE ENVIRONMENT.  THE IDENTIFIED
AREAS CONTAINING MATERIALS THAT EXCEED THE CLEANUP LEVELS DEVELOPED IN THE EA INCLUDE MATERIALS
AND SOILS IN PITS B, E, J, Q AND H/V.  THE EXPOSURES OF CONCERN INCLUDE LONG TERM INHALATION OF
VOLATILIZED COMPOUND FROM THESE AREAS OR DIRECT INGESTION OF THESE AFFECTED SOILS AND MATERIALS.

TO REMEDIATE THESE AFFECTED AREAS, FOUR SURVIVING REMEDIAL ACTION PLANS WERE REFINED IN THE
BEGINNING OF THIS CHAPTER (SECTION 4.3).  EACH PLAN WAS THEN EVALUATED IN RELATION TO ITS
TECHNICAL FEASIBILITY (SECTION 4.4), EFFECTIVENESS IN ACHIEVING HEALTH AND ENVIRONMENTAL GOALS
(SECTION 4.5), COST (SECTION 4.6) AND REGULATORY COMPLIANCE (SECTION 4.7).  THE PURPOSE OF THIS
SECTION IS TO SUMMARIZE THE RESULTS OF THESE EARLIER ANALYSES.

4.8.2  CAP AND COVER

        ! TECHNICAL EVALUATION - STABILIZATION FOLLOWED BY CAP AND COVER IS A FEASIBLE AND
COMMONLY PRACTICED REMEDIAL APPROACH.  IT IS APPLICABLE, PRACTICAL AND PROVEN.  SOME
LONG TERM MONITORING AND MAINTENANCE OF CAP CONDITIONS WOULD BE REQUIRED.

        ! PUBLIC HEALTH/ENVIRONMENTAL EVALUATION - STABILIZATION, CAP AND COVER AND VENTING
WILL ISOLATE AFFECTED SOILS FROM HUMAN CONTACT.  CAP AND COVER IN COMBINATION WITH
THE SITE MANAGEMENT PLAN WILL MINIMIZE THE POTENTIAL FOR MIGRATION VIA INFILTRATION
OR RUNOFF.  CAP AND COVER IN COMBINATION WITH LONG TERM VENTING SYSTEM WILL
ELIMINATE POTENTIAL AIR EMISSIONS.

        ! REGULATORY COMPLIANCE - CAP AND COVER COMPLIES WITH ALL LEGALLY APPLICABLE OR
RELEVANT AND APPROPRIATE FEDERAL AND STATE STANDARDS, REQUIREMENTS, CRITERIA OR
LIMITATIONS.

        ! COST - TOTAL COST OF CAP AND COVER IS $13,481,000.  NET PRESENT COST OF CAP AND
COVER IS $11,700,000.  CAP AND COVER IS THE MOST COST EFFECTIVE REMEDIAL ACTION
PLAN.

4.8.3  VAULT

        ! TECHNICAL EVALUATION - THE VAULT IS A FEASIBLE AND READILY CONSTRUCTABLE REMEDIAL
APPROACH.  EQUIPMENT MANPOWER AND MATERIALS FOR VAULT CONSTRUCTION ARE READILY
AVAILABLE.  SOME UNCERTAINTY REGARDING THE EFFECTIVENESS OF STABILIZATION REMAINS.
SOME LONG-TERM MAINTENANCE WOULD BE REQUIRED.

        ! PUBLIC HEALTH/ENVIRONMENTAL EVALUATION - STABILIZATION AND VAULTING OF AFFECTED
SOILS AND MATERIALS WILL ISOLATE THE MATERIALS FROM DIRECT HUMAN CONTACT.  VAULT
CONSTRUCTION IN COMBINATION WITH THE SITE MANAGEMENT PLAN WILL MINIMIZE THE
POTENTIAL FOR MIGRATION VIA INFILTRATION OR RUNOFF.  THE SECURE CAP AND COVER
INSTALLED ON THE VAULT WILL ELIMINATE POTENTIAL AIR EMISSIONS.

        ! REGULATORY COMPLIANCE - STABILIZATION AND VAULTING OF AFFECTED SOILS AND MATERIALS



COMPLIES WITH ALL LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL AND STATE
STANDARDS, REQUIREMENTS, CRITERIA OR LIMITATIONS.

        ! COST - TOTAL VAULT COSTS ARE $20,871,000.  NET PRESENT COSTS OF THE VAULT ARE
$17,300,000.

4.8.4  BIOLOGICAL TREATMENT

        ! TECHNICAL EVALUATION - BIOLOGICAL DESTRUCTION OF ORGANIC COMPOUNDS IS APPLICABLE,
PRACTICAL, AND PROVEN.  FIELD TESTING ON SITE SPECIFIC MATERIALS HAS YIELDED FURTHER
POSITIVE RESULTS FOR DEGRADATION OF PNAS AND REMOVAL OF VOLATILES.  BASIC PROCESS
CONFIGURATIONS (SOLID OR AQUEOUS PHASE) ARE EASILY CONSTRUCTABLE AND IMPLEMENTABLE.

        ! PUBLIC HEALTH/ENVIRONMENTAL EVALUATION - BIOLOGICAL TREATMENT OF AFFECTED SOILS AND
MATERIALS WILL SIGNIFICANTLY REDUCE CONSTITUENT CONCENTRATIONS FOR BOTH PNAS AND
VOLATILES.  THIS DESTRUCTIVE TECHNOLOGY WILL RESULT IN THE PRODUCTION OF SOILS THAT
CAN BE BACKFILLED TO THE PIT AREAS WITH NO NEED FOR FURTHER TREATMENT EFFECTIVELY
ELIMINATING THE INGESTION AND RUNOFF ISSUES.  CAP AND COVER ON OTHER SITE AREAS WILL
FURTHER ISOLATE MATERIALS FROM POTENTIAL CONTACT OR TRANSPORT.

        ! REGULATORY COMPLIANCE - BIOLOGICAL TREATMENT COMPLIES WITH ALL LEGALLY APPLICABLE OR
RELEVANT AND APPROPRIATE FEDERAL AND STATE STANDARDS, REQUIREMENTS, CRITERIA OR
LIMITATIONS.  FURTHER SUBSTANTIAL REDUCTIONS IN MOBILITY, TOXICITY AND VOLUME OF
AFFECTED SOILS AND MATERIALS ARE ACHIEVED.

        ! COST - TOTAL COSTS FOR BIOLOGICAL TREATMENT ARE $22,956,000 (AQUEOUS PHASE) AND
$22,981,000 (SOLID PHASE).  NET PRESENT COSTS ARE $19,920,000 (AQUEOUS PHASE) AND
$19,930,000 (SOLID PHASE).

   4.8.5  INCINERATION

        ! TECHNICAL EVALUATION - DESTRUCTION OF ORGANIC COMPOUNDS THROUGH INCINERATION IS
APPLICABLE AND A PROVEN TECHNOLOGY FOR REMEDIATION OF AFFECTED SOILS AND MATERIALS. 
FIELD TESTING OF HIGH TEMPERATURE INCINERATION ON SITE SPECIFIC SOILS INDICATED
SUCCESSFUL DESTRUCTION OF ORGANIC CONSTITUENTS.  MOBILE/TRANSPORTABLE INCINERATORS
ARE AVAILABLE FROM VARIOUS VENDORS.  APPLICATION OF INCINERATION, HOWEVER, WILL BE
MORE COMPLEX THAN OTHER ALTERNATIVES.

        ! PUBLIC HEALTH/ENVIRONMENTAL EVALUATION - INCINERATION WILL ELIMINATE POTENTIAL
PUBLIC HEALTH/ENVIRONMENTAL IMPACTS BY ELIMINATION OF ORGANIC COMPOUNDS IN AFFECTED
SOILS AND MATERIALS.  AIR EMISSIONS WOULD BE CONTROLLED WITH CONVENTIONAL SCRUBBER
TECHNOLOGY.  CONSTITUENT DESTRUCTION ELIMINATES FUTURE CONCERNS REGARDING INGESTION,
INHALATION AND OFF SITE TRANSPORT.  CAP AND COVER ON OTHER SITE AREAS WILL FURTHER
ISOLATE MATERIALS ON SITE FROM POTENTIAL CONTACT OR TRANSPORT.

        ! REGULATORY COMPLIANCE - INCINERATION COMPLIES WITH ALL LEGALLY APPLICABLE OR
RELEVANT AND APPROPRIATE FEDERAL AND STATE STANDARDS, REQUIREMENTS, CRITERIA OR
LIMITATIONS.  FURTHER, SUBSTANTIAL REDUCTIONS IN MOBILITY, TOXICITY AND VOLUME OF
AFFECTED SOILS AND MATERIALS ARE ACHIEVED.

        ! COST - TOTAL COSTS FOR INCINERATION ARE $22,271,000 (ROTARY KILN) AND $22,131,000
(INFRARED).  NET PRESENT COSTS ARE $21,780,000 (ROTARY KILN) AND $17,540,000
(INFRARED).



4.8.6  COMPARATIVE EVALUATION

ALL REMEDIAL ACTION PLANS ARE TECHNICALLY IMPLEMENTABLE AND CONSTRUCTABLE.  BOTH AQUEOUS PHASE
AND SOLID PHASE BIOLOGICAL TREATMENT SYSTEMS WILL BE MORE COMPLEX TO IMPLEMENT THAN THE
CONTAINMENT OPTIONS (CAP AND COVER AND VAULT) BECAUSE OF THE FACT THAT COMPLETE MODULAR UNITS
ARE NOT AVAILABLE.  HOWEVER, THE PROCESS ITSELF IS NOT COMPLEX.  ALL TECHNOLOGIES ARE
FIELD-PROVEN ALTHOUGH CERTAINTY CONCERNING PERFORMANCE IS VARIABLE.

ALL REMEDIAL ACTION PLANS ACHIEVE COMPLIANCE WITH THE SPECIFIED REMEDIAL OBJECTIVES.  THE
CONTAINMENT OPTIONS ISOLATE AFFECTED MATERIALS AND SOILS FROM HUMAN CONTACT.  WHILE SUBJECT TO
PRIOR STABILIZATION, AFFECTED SOILS AND MATERIALS REMAIN ON SITE IN THE CAP AND COVER AND VAULT
ALTERNATIVES.  THE TREATMENT ALTERNATIVES (BIOLOGICAL AND INCINERATION) REDUCE OR DESTROY
ORGANIC CONSTITUENTS DOWN TO TRACE LEVELS TO THE EXTENT THAT FUTURE CONCERNS REGARDING
INHALATION, INGESTION OR OFF SITE TRANSPORT ARE ELIMINATED.

ALL REMEDIAL ACTION PLANS ACHIEVE COMPLIANCE WITH ALL LEGALLY APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL AND STATE STANDARDS, REQUIREMENTS, CRITERIA OR LIMITATIONS.  BOTH TREATMENT
OPTIONS ACHIEVE AN ADDITIONAL REDUCTION IN MOBILITY, TOXICITY AND VOLUME OF AFFECTED SOILS AND
MATERIALS.

CAP AND COVER IS THE MOST COST EFFECTIVE CONTAINMENT OPTIONS.  THE TREATMENT OPTION COSTS ARE
ESSENTIALLY EQUIVALENT GIVEN THE ACCURACY OF THE COST ESTIMATION.



TABLE 4-11 SUMMARIZES THIS COMPARISON OF ALTERNATIVES.

APPENDIX E

RIMCO DISMANTLING

AUGUST 2, 1985

BRIO TASK FORCE
D. E. GANSCHINIETZ
C/O MONSANTO COMPANY
P.O. BOX 711
ALVIN, TEXAS 77511

GENTLEMEN:

THE FOLLOWING COSTS ARE FOR THE CLEANING AND DISMANTLING OF THE BRIO REFINERY INC. SITE AS
REQUESTED BY MR. DONALD E. GANSCHINIETZ:

1A. $90,000.00   FLUSHING AND STEAM CLEANING REFINERY AREA.

1B. $220,000.00  DISMANTLE REFINERY AREA.

2A. $40,000.00   FLUSHING AND STEAM CLEANING DIXIE CHEMICAL AREA.

2B. $60,000.00   DISMANTLE DIXIE CHEMICAL AREA.

3. $50,000.00   DISMANTLE SITE BUILDING.

4. $38,000.00   ALL OTHER EQUIPMENT ON SITE.

5. $150,000.00  REMOVE ALL CONCRETE.

6. REVENUE SHARING PLAN          70% FOR CONTRACTOR
                                 30% FOR BRIO TASK FORCE

7. DECONTAMINATION WORK:         COST PLUS
                                 10% OVERHEAD
                                 20% PROFIT.

THANK YOU FOR THE OPPORTUNITY TO ESTIMATE THIS WORK.

VERY TRULY YOURS,

J.R. BROWN

JRB:AH.



APPENDIX F

TEXAS WATER COMMISSION

MARCH 29, 1988

ALLYN M. DAVIS, PH.D., DIRECTOR
HAZARDOUS WASTE MANAGEMENT DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION VI
1445 ROSS AVENUE
DALLAS, TEXAS 75202-2733

RE:  DIXIE OIL PROCESSORS SITE
     DRAFT RECORD OF DECISION

DEAR DR. DAVIS:

WE HAVE REVIEWED THE PROPOSED RECORD OF DECISION (ROD) FOR THE DIXIE OIL PROCESSORS SITE.  WE
HAVE NO OBJECTION TO THE SELECTED REMEDY AS DESCRIBED IN THE DRAFT ROD OF MARCH 21, 1988.  THE
SELECTED REMEDY REQUIRES A LIMITED ACTION/MONITORING REMEDY AS DESCRIBED UNDER THE "NO ACTION"
ALTERNATIVE.

SINCERELY,

ALLEN P. BEINKE
EXECUTIVE DIRECTOR.



TABLE 1

HIGHEST COMPOUND CONCENTRATIONS FOR PIT AND SOIL SAMPLES

                     HIGHEST                          HIGHEST
                  CONCENTRATION                    CONCENTRATION
                VOLATILE ORGANIC               BASE NEUTRAL ORGANIC
                COMPOUNDS (MG/KG)                COMPOUNDS (MG/KG)

   PIT       COMPOUND       PIT    SOIL       COMPOUND       PIT   SOIL

   AA   METHYLENE CHLORIDE  3.11    ND    DI-N-OCTYL         1.45   ND
                                          PHTHALATE

   BB   1,1,2 TRICHLORO-    3.37    ND    PHENANTHRENE       9.47   ND
        ETHANE                            HEXACHLOROBENZENE  4.97   ND

   CC   1,1,2 TRICHLORO-    0.79    ND    DI-N-OCTYL         1.63   ND
        ETHANE                            PHTHALATE

   DD   NONE DETECTED                     PHENANTHRENE       1.10   ND

   EE   ETHYLHEXZENE        6.40    ND    HEXACHLOROBENZENE  674    ND

   FF   METHYLENE CHLORIDE  0.2     ND    DI-N-OCTYL         5.10   ND
                                          PHTHALATE.



TABLE 2

ORGANIC COMPOUND CONCENTRATIONS IN THE NSCZ

     WELL                         CONCENTRATION (MG/L)

   DMW 5A                              9.5

   DMW 19A                             ND

   DMW 20A                             ND

   DMW 21A                             ND

   DMW 22A                             0.63

   DMW 23A                             0.01

   DMW 24A                             ND

   DMW 25A                             0.041

   DMW 33A                             0.24

   DMW 34A                             24

   DMW = DIXIE MONITORING WELL

   A = WELL MONITORS THE NSCZ AQUIFER

   CONCENTRATION IS THE SUM OF
   THE CONCENTRATIONS OF:              VINYL CHLORIDE
                                       DICHLOROETHANE
                                       TRICHLOROETHANE
                                       METHYLENE CHLORIDE
                                       BIS (2 CHLOROETHYL) ETHER.



TABLE 3
NO ACTION
REMEDIAL ACTION PLAN
BRIO, DOP LINE ITEM COST

                                     ($K)

                                                BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                         COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL                   0        0         0

   2. WASTEWATER TREATMENT SYSTEM                 310        0       310

   3. STORAGE TANKS AND DRUMS                     680        0       680

   4. AIR MIGRATION                               120       20       140

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                           0        0         0

   7. GROUND WATER (NSCZ)                         600       40       640

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST              3,266      141     3,407

                  NET PRESENT COST              1,350       80     1,430

VOLUME:  62,000 CY
DURATION:  30 YEARS
COST BASIS:  -30% TO +50%.



TABLE 4
VAULT
REMEDIAL ACTION PLAN
BRIO, DOP LINE ITEM COST
($K)

                                                BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                         COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL              12,870        0    12,870

   2. WASTEWATER TREATMENT SYSTEM                 800        0       800

   3. STORAGE TANKS AND DRUMS                     700        0       700

   4. AIR MIGRATION                             2,695       25     2,720

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                         270        0       270

   7. GROUND WATER (NSCZ)                       1,832       42     1,874

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST             20,723      148    20,871

                  NET PRESENT COST             17,180      120    17,300

VOLUME:  62,000 CY
DURATION:  3 YEARS
COST BASIS:  -30% TO +50%.



TABLE 5
CAP AND COVER
REMEDIAL ACTION PLAN
BRIO, DOP LINE ITEM COST
($K)

                                                BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                         COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL               6,770        0     6,770

   2. WASTEWATER TREATMENT SYSTEM                 510        0       510

   3. STORAGE TANKS AND DRUMS                     620        0       620

   4. AIR MIGRATION                             1,775       25     1,800

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                         270        0       270

   7. GROUND WATER (NSCZ)                       1,832       42     1,874

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST             13,333      148    13,481

                  NET PRESENT COST             11,570      130    11,700

VOLUME:  62,000 CY
DURATION:  2 YEARS
COST BASIS:  -30% TO +50%.



TABLE 6
BIOLOGICAL TREATMENT ACTION PLAN
BRIO, DOP LINE ITEM COST
($K)

                                                BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                         COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL
      A. AQUEOUS PHASE                         14,335        0    14,335
      B. SOLID PHASE                           14,360        0    14,360

   2. WASTEWATER TREATMENT SYSTEM               1,350        0     1,350

   3. STORAGE TANKS AND DRUMS                     770        0       770

   4. AIR MIGRATION                             2,695       25     2,720

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                         270        0       270

   7. GROUND WATER (NSCZ)                       1,832       42     1,874

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST
                           A. AQUEOUS PHASE    22,808      148    22,956
                           B. SOLID PHASE      22,833      148    22,981

                        NET PRESENT COST
                           A. AQUEOUS PHASE    19,790      130    19,920
                           B. SOLID PHASE      19,800      130    19,930

VOLUME:  62,000 CY
DURATION:  30 MONTHS
COST BASIS:  -30% TO +50%.



TABLE 7
INCINERATION REMEDIAL ACTION PLAN
BRIO, DOP LINE ITEM COST
($K)

                                                BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                         COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL
      A. ROTARY KILN                           19,260        0    19,260
      B. INFRARED                              15,120        0    15,120

   2. WASTEWATER TREATMENT SYSTEM                 775       25       800

   3. STORAGE TANKS AND DRUMS                     700        0       700

   4. AIR MIGRATION                             1,705       25     1,730

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                         270        0       270

   7. GROUND WATER (NSCZ)                       1,832       42     1,874

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST
                           A. ROTARY KILN      26,098      173    26,271
                           B. INFRARED         21,958      173    22,131

                        NET PRESENT COST
                           A. ROTARY KILN      21,640      140    21,780
                           B. INFRARED         17,430      110    17,540

VOLUME:  62,000 CY
DURATION:  A. 3 YEARS
           B. 4 YEARS
COST BASIS:  -30% TO +50%.



TABLE 8
OFF SITE DISPOSAL
REMEDIAL ACTION PLAN
BRIO, DOP LINE ITEM COST
($K)

                                               BRIO     DOP      TOTAL
   SOURCES AND PATHWAYS                        COST     COST     COST

   1. AFFECTED SOILS AND MATERIAL              76,710        0    76,710

   2. WASTEWATER TREATMENT SYSTEM                 800        0       800

   3. STORAGE TANKS AND DRUMS                     700        0       700

   4. AIR MIGRATION                             2,415       25     2,440

   5. RUNOFF TO MUD GULLY                           0        0         0

   6. MUD GULLY SEDIMENTS                         270        0       270

   7. GROUND WATER (NSCZ)                       1,832       42     1,874

   8. GROUND WATER (FIFTY-FOOT SAND)               86       21       107

   9. SITE MANAGEMENT PLAN                      1,470       60     1,530

                        TOTAL COST             84,283      148    84,431

                  NET PRESENT COST             66,060      130    66,190

VOLUME:  62,000 CY
DURATION:  4 YEARS
COST BASIS:  -30% TO +50%.



(ATTACHMENT)
TABLE 3-9

RI GENERATED WASTES
DRUM INVENTORY

                                                      MONITOR
                            DRILLING       DRILL       WELL
   ORIGIN      CLOTHING       FLUID      CUTTINGS      WATER      TOTAL

   DMW-5A          4           32            2           0         38
   DMW-19A         2           24            5           3         34
   DMW-19B         1           36            0           3         40
   DMW-20A         3            8            1           3         15
   DMW-20B         6           80            3           7         96
   DMW-21A         0            3            0           4          7
   DMW-22A         1           26            0           2         29
   DMW-23A         0            5            4           3         12
   DMW-24A         1           22            0           0         23
   DMW-24B         2           38            1          12         53
   DMW-25A         0           20            1           4         25
   DMW-27A         2           14            1           0         17
   DMW-28B         0           45            0           0         45

   DIXIE TOTALS   22          353           18          41        434

                                DRUM LOCATIONS

           STORAGE                        # OF
           LOCATION                       DRUMS          PALLETIZED

           STORAGE AREAS ON BRIO           235                YES

           ON-SITE DIXIE                   199                NO

           TOTAL DRUMS                     434.



(ATTACHMENT)
TABLE 4-8

STANDARDS, REQUIREMENTS, CRITERIA, OR LIMITATIONS EVALUATED FOR ARARS DETERMINATION

   ! SAFE DRINKING WATER ACT

   ! CLEAN WATER ACT

   ! SOLID WASTE DISPOSAL ACT

   ! OCCUPATIONAL SAFETY AND HEALTH ACT

   ! HAZARDOUS MATERIALS TRANSPORTATION ACT

   ! NATIONAL HISTORIC PRESERVATION ACT

   ! ARCHEOLOGICAL AND HISTORICAL PRESERVATION ACT

   ! HISTORIC SITES, BUILDINGS AND ANTIQUITIES ACT

   ! FISH AND WILDLIFE COORDINATION ACT

   ! ENDANGERED SPECIES ACT

   ! RIVERS AND HARBORS ACT OF 1899

   ! WILDERNESS ACT

   ! SCENIC RIVER ACT

   ! COASTAL ZONE MANAGEMENT ACT

   ! TEXAS CLEAN AIR ACT

   ! TEXAS SOLID WASTE DISPOSAL ACT

   ! TEXAS WATER CODE.



(ATTACHMENT)
TABLE 4-9

STANDARDS AND CONTROL TECHNOLOGY
UTILIZED DURING REMEDIATION AS
SPECIFIED BY BEST ENGINEERING
JUDGEMENT TO PROTECT PUBLIC HEALTH
AND THE ENVIRONMENT

A. AIR EMISSIONS

1. EXCAVATION/STABILIZATION PERFORMED IN ENCLOSURE AND AIR EMISSIONS COLLECTED AND ROUTED TO
FUME INCINERATOR WITH SCRUBBER (ALL REMEDIAL OPTIONS)

2. ANY STOCKPILES OF FEEDSTOCK FOR TREATMENT (BIOLOGICAL OR INCINERATION) MAINTAINED IN
ENCLOSURE WITH AIR EMISSIONS COLLECTED AND ROUTED TO SCRUBBER EQUIPPED FUME INCINERATOR

3. BIOLOGICAL TREATMENT (SOLID OR AQUEOUS) PERFORMED IN AN ENCLOSURE WITH AIR EMISSIONS
COLLECTED AND ROUTED TO A SCRUBBER EQUIPPED FUME INCINERATOR

4. INCINERATOR EQUIPPED WITH HIGH-TEMPERATURE SECONDARY COMBUSTION CHAMBER AND WET SCRUBBER
DESIGNED TO MEET PARTICULATE, HCL AND DESTRUCTION REMOVAL EFFICIENCY LIMITATIONS SPECIFIED IN 40
CFR PART 264, SUBPART O

B. SURFACE AND GROUNDWATER

1. PROCESS WATER AND POTENTIALLY CONTAMINATED STORMWATER (1) COLLECTED AND ROUTED TO A PACKAGE
ACTIVATED SLUDGE TREATMENT SYSTEM EQUIPPED WITH CARBON POLISHING AND DISCHARGED TO MUD GULLY OR
ROUTED TO A POTW FOR TREATMENT (ALL REMEDIAL OPTIONS)

2. DISCHARGE FROM PACKAGE TREATMENT SYSTEM CONSISTENT WITH NPDES PERMIT LIMITATIONS, AND 40 CFR
PART 125

3. ANY GROUNDWATER SUBJECT TO TREATMENT WOULD BE TREATED IN THE PACKAGE TREATMENT SYSTEM PRIOR
TO DISCHARGE

(1) SINCE EXCAVATION/STABILIZATION, STOCKPILING AND ANY TREATMENT WILL TAKE PLACE IN ENCLOSURES
SUCH THAT POTENTIALLY CONTAMINATED STORMWATER WOULD NOT BE GENERATED, THE ONLY AREAS SUBJECT TO
STORMWATER COLLECTION WOULD BE THE TRANSFER AREAS BETWEEN PIT EXCAVATION AND STOCKPILE AND
STOCKPILE AND TREATMENT



(ATTACHMENT)
TABLE 4-9
(CONTINUED)

C. AFFECTED SOIL AND MATERIAL

1. COMPLIANCE WITH SUBSTANTIVE PORTIONS OF 40 CFR PART 264, SUBPART J, RELATING TO TANKS
(AQUEOUS BIOLOGICAL TREATMENT), INCLUDING:

A. 40 CFR SS264.191 (SHELL STRENGTH)
B. 40 CFR SS264.192 (PREVENT OVERFILLING)

2. COMPLIANCE WITH SUBSTANTIVE PORTIONS OF 40 CFR PART 264, SUBPART L, RELATING TO COVERED
STORAGE PILES (ALL REMEDIAL OPTIONS), INCLUDING:

A. 40 CFR SS264.250(C) (COVERED WASTE PILE)

3. COMPLIANCE WITH SUBSTANTIVE PORTIONS OF 40 CFR PART 264, SUBPART M, RELATING TO LAND
TREATMENT (SOLID PHASE BIODEGRADATION), INCLUDING:

A. 40 CFR SS264.273 (MAXIMIZE DEGRADATION)
B. 40 CFR SS264.278 (UNSATURATED ZONE MONITORING)

D. GENERAL

1. OSHA HEALTH AND SAFETY REGULATIONS AS PROVIDED FOR IN 20 CFR PART 1910, SUBPART H.



(ATTACHMENT)
TABLE 4-10

BRIO/DOP APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS

1. SECTION 4.01 OF TEXAS CLEAN AIR ACT (APPLICABLE)

2. SECTIONS 329.41-.49, 333.17-.19 OF CHAPTER 31 OF TEXAS ADMINISTRATIVE CODE RELATING TO STATE
WATER QUALITY STANDARDS AS APPLIED TO MUD GULLY (APPLICABLE)

3. FEDERAL WATER QUALITY CRITERIA FOR FRESH WATER AQUATIC LIFE PROTECTION AS APPLIED TO MUD
GULLY (RELEVANT AND APPROPRIATE)

4. SAFE DRINKING WATER ACT PRIMARY AND SECONDARY MAXIMUM CONTAMINANT LEVELS (MCLS) AS APPLIED TO
FIFTY-FOOT SAND (RELEVANT AND APPROPRIATE)

5. RCRA REQUIREMENTS CONTAINED IN 40 CFR, PART 264, CONSISTING OF THE FOLLOWING (BY REMEDIAL
ACTION PLAN) (RELEVANT AND APPROPRIATE)

A. CAP AND COVER (40 CFR PART 264, SUBPART N)

(1) ELIMINATE FREE LIQUIDS

(2) STABILIZE TO A BEARING CAPACITY SUFFICIENT TO SUPPORT FINAL COVER

(3) COVER DESIGNED TO:

(A) PROVIDE LONG TERM MINIMIZATION OF MIGRATION OF LIQUIDS THROUGH CLOSED AREA;

(B) FUNCTION WITH MINIMUM MAINTENANCE;

(C) PROMOTE DRAINAGE AND MINIMIZE EROSION;

(D) ACCOMMODATE SETTLING AND SUBSIDENCE SO THAT COVER INTEGRITY MAINTAINED; AND

(E) HAVE A PERMEABILITY LESS THAN OR EQUAL TO PERMEABILITY OF ANY BOTTOM LINER SYSTEM OR NATURAL
SUBSOIL

(4) POST-CLOSURE DESIGNED TO:

(A) MAINTAIN INTEGRITY AND EFFECTIVENESS OF COVER;

(B) MAINTAIN GROUNDWATER MONITORING SYSTEM;

(C) PREVENT RUN-ON AND RUN-OFF FROM ERODING OR OTHERWISE DAMAGING FINAL COVER; AND

(D) PREVENT DISTURBANCE OF COVER



B. VAULT (40 CFR PART 264, SUBPART N)

(1) CONSTRUCTED WITH TWO LINERS AND A LEACHATE COLLECTION SYSTEM

(2) LOWER LINER AT LEAST 3 FEET THICK CONSTRUCTED OF RECOMPACTED CLAY WITH A PERMEABILITY OF NO
MORE THAN 1 X 10-7 CM/S

(3) MAINTAIN A RUN-ON CONTROL SYSTEM TO PREVENT FLOW INTO ACTIVE PORTION OF LANDFILL

(4) MAINTAIN A RUN-OFF CONTROL SYSTEM TO COLLECT AND CONTROL WATER VOLUME FROM ACTIVE PORTIONS
RESULTING FROM A 24-HOUR, 100 YEAR STORM

(5) MANAGE WIND DISPERSAL OF PARTICULATES

(6) STABILIZE MATERIALS SUFFICIENTLY SUCH THAT NO FREE LIQUIDS ARE PLACED INTO VAULT

(7) CAP CONSTRUCTION CONSISTENT WITH 5A, ABOVE

(8) POST-CLOSURE CONSISTENT WITH 5A, ABOVE

6. RCRA REQUIREMENTS CONTAINED IN 40 CFR PARTS 262 AND 263 TO THE EXTENT THAT A REMEDIAL
ALTERNATIVE INVOLVES OFF-SITE TRANSPORTATION OF MATERIALS (APPLICABLE). ADDITIONALLY, 49 CFR
PARTS 107, 174-177 RELATING TO HAZARDOUS MATERIALS TRANSPORTATION WOULD BE APPLICABLE

7. RCRA REQUIREMENTS CONTAINED IN 40 CFR PART 264, SUBPART B, RELATED TO GENERAL FACILITY
STANDARDS (APPLICABLE), CONSISTING OF:

A. 40 CFR SS264.14 (SITE SECURITY)

B. 40 CFR SS264.17 (INCOMPATIBLE WASTE)

8. RCRA REQUIREMENTS CONTAINED IN 40 CFR PART 265, SUBPART G (RELEVANT AND APPROPRIATE),
CONSISTING OF:

A. 40 CFR SS264.114 (EQUIPMENT DECONTAMINATION)

B. 40 CFR SS264.117 (MONITORING)

9. EXECUTIVE ORDER 11988 - FLOOD PLAIN MANAGEMENT.


